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MODIFIED OLIGONUCLEOTIDES AND 
METHODS OF USE 

[ 0008 ] Some embodiments include an oligonucleotide 
comprising one or more nucleotides of Formula ( I ) : 

CROSS - REFERENCE TO RELATED 
APPLICATIONS wa 

B [ 0001 ] The present application is a U . S . application claim 
ing the benefit of priority to U . S . Provisional Application 
No . 62 / 394 , 738 , filed Sep . 14 , 2016 and U . S . Provisional 
Application No . 62 / 394 , 739 , filed Sep . 14 , 2016 , the entire 
ties of which are hereby incorporated by reference . HN 

ROPOOR . 
SEQUENCE LISTING wa 

[ 0002 ] The instant application contains a Sequence Listing 
which has been submitted electronically in ASCII format 
and is hereby incorporated by reference in its entirety . Said 
ASCII copy , created on Oct . 30 , 2017 , is named 112059 
0132 SL . txt and is 186 , 888 bytes in size . 

BACKGROUND 

wherein R is H or a positively charged counter ion , B is a 
nucleobase , R , is – ( CR ' , ) , OCR ' z , and R ' is independently 
in each instance H or F . In some embodiments , each nucleo 
tide of said oligonucleotide is a nucleotide of Formula ( I ) . In 
some embodiments , the oligonucleotide comprises 2 to 40 
nucleotides . In some embodiments , the oligonucleotide 
comprises 2 - 26 nucleotides of Formula ( I ) . In some embodi 
ments , the oligonucleotide comprises 5 - 10 nucleotides of 
Formula ( I ) . In some embodiments , B is an unmodified 
nucleobase in at least one nucleotide of Formula ( 1 ) . In some 
embodiments , B is a modified nucleobase in at least one 
nucleotide of Formula ( I ) . In some embodiments , B is an 
unmodified nucleobase in each nucleotide of Formula ( I ) . In 
some embodiments , B is a modified nucleobase in each 
nucleotide of Formula ( I ) . In some embodiments , each R ' is 
H in at least one nucleotide of Formula ( I ) . In some 
embodiments , each R ' is H in each nucleotide of Formula ( I ) . 
In some embodiments , R , is – ( CH ) , OCHz in at least one 
nucleotide of Formula ( I ) . In some embodiments , R , is 

( CH2 ) 2OCHZ in each nucleotide of Formula ( I ) . In some 
embodiments , the oligonucleotide further comprises one or 
more nucleotides of Formula ( II ) : 

[ 0003 ] Antisense oligonucleotide therapies have been con 
sidered for treatment or prevention of various diseases and 
conditions such as viral diseases , neurological diseases , 
neurodegenerative diseases , fibrotic diseases , hyperprolif 
erative diseases . 
[ 0004 ] Certain viral diseases such as hepatitis B ( HBV ) 
remain elusive from conventional therapies while continu 
ing to infect an estimated 240 million people ( defined as 
HBV surface antigen positive for at least 6 months ) and 
contributing to the deaths of more than 686 , 000 people every 
year . Conventional therapies including oral anti - viral 
nucleotide analog treatments , such as tenofovir or entecavir , 
only suppresses the replication of the virus and do not cure 
the HBV infection . Therefore , even those treated with cur 
rent HBV therapies must continue their treatment for life . 
[ 0005 ] Oligonucleotides can bind a complimentary RNA 
or DNA sequence . This feature enables oligonucleotides to 
bind specific nucleic acid targets involved in many aspects 
of cellular processes such as metabolism , differentiation , 
proliferation , viral replication , etc . Oligonucleotides can 
also be engineered to cleave target RNA through RNase H 
mechanism or RISC pathway ; block micro RNA binding , 
change RNA splicing pattern , or bind to targets as aptamers 
once they bind to their specific target . For example , chimeric 
oligonucleotides , such as “ gapmers ” include a portion of the 
oligonucleotide that attracts RNase H enzyme to the site 
where the oligonucleotide binds to the RNA region . Subse 
quent activation of RNase H results in cleavage of the 
genetic target , thereby inhibiting the function of the genetic 
target such as gene expression or replication of a virus . 
[ 0006 ] Accordingly , there is a need in the art to discover 
and develop new therapies with different mechanisms of 
action , increased potency , increased affinity and / or 
decreased side - effects . 

( II ) mu 

HN OR2 , 
0 

mwen 
wherein Y is S or 0 , R is H or a positively charged counter 
ion , B is a nucleobase , R , is CR2 , CR ' _ OCR ' 3 , - ( CR2 ) 
2OCR ' z or — ( CR ' 2 ) - 2CR3 , or R , is – ( CR ' 2 ) 2OCR ' z and Y 
is O , and R ' is independently in each instance H or F . In some 
embodiments , the oligonucleotide comprises at least one 
nucleotide of Formula ( II ) , where R2 is CR ' 3 . In some 
embodiments , the oligonucleotide comprises at least one 
nucleotide of Formula ( II ) , where R , is – ( CR ' , ) - 2OCR ' z . In 
some embodiments , the oligonucleotide comprises at least 
one nucleotide of Formula ( II ) , where R , is — ( CR ' 2 ) 1 - 2CR ' z . 
In some embodiments , B is a modified nucleobase in at least 
one nucleotide of Formula ( II ) . In some embodiments , Y is 
S in at least one nucleotide of Formula ( II ) . In some 

SUMMARY 

[ 0007 ] The present disclosure relates to compounds and 
compositions containing oligonucleotides and their use in 
preventing or treating diseases and conditions , e . g . , HBV . 
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embodiments , Y is O in at least one nucleotide of Formula 
( II ) . In some embodiments , Y is S in each nucleotide of 
Formula ( II ) . In some embodiments , Y is O in each nucleo 
tide of Formula ( II ) . In some embodiments , the oligonucle 
otide further comprises one or more nucleotides of Formula 
( IIIa ) or Formula ( IIIb ) : 

( IIIa ) 
m 

ments , the X and Z domains each comprise 5 - 10 nucleotides , 
and the Y domain comprises 5 - 10 nucleotides . In some 
embodiments , the X and Z domains each comprise 5 nucleo 
tides , and the Y domain comprises 10 nucleotides . In some 
embodiments , each nucleotide of the X and Z domains is a 
nucleotide of Formula ( I ) . In some embodiments , at least 
one nucleotide of the X domain and at least one nucleotide 
of the Z domain are each independently selected from the 
group consisting of a nucleotide of Formula ( II ) , a nucleo 
tide of Formula ( IIIa ) , and a nucleotide of Formula ( II1b ) . In 
some embodiments , each of the at least one nucleotide of the 
X and Z domains are the same nucleotide . In some embodi 
ments , each nucleotide of the Y domain is linked through 
thiophosphate intersubunit linkages . In some embodiments , 
the oligonucleotide is single stranded . In some embodi 
ments , the oligonucleotide is an antisense oligonucleotide . 
In some embodiments , the oligonucleotide is complemen 
tary to a sequence of the HBV genome . 
100091 . Another embodiments include a chimeric oligo 
nucleotide represented by Formula ( VI ) : 

5 ' - X – Y - Z - 3 ' ( VI ) , 

E 

Rya 
mi 

( IIIb ) 
m 

B 

F 

Rya 
men 

wherein Y is S or 0 , R is H or a positively charged counter 
ion , and B is a nucleobase . In some embodiments , the 
oligonucleotide further comprises one or more nucleotides 
of Formula ( V ' ) ; 

( V ' ) 
ma 

wherein X - Y - Z is a chimeric oligonucleotide comprising 
a sequence of 18 to 22 nucleosides , and is optionally 
conjugated at the 5 ' and / or 3 ' end to a ligand targeting group 
or a pharmacophore ; X is a domain comprising a sequence 
of modified nucleosides that is 3 - 10 nucleosides in length ; Z 
is a domain comprising a sequence of modified nucleosides 
that is 3 - 10 nucleosides in length ; and Y is a domain 
comprising a sequence of 2 to 14 2 ' - deoxy - nucleosides 
linked through thiophosphate intersubunit linkages . In some 
embodiments , the Y domain is 6 to 10 nucleosides in length . 
In some embodiments , X and / or Z domains comprise a 
sequence of modified nucleosides linked through N3 ' > P5 ' 
phosphoramidate or N3 ' > P5 ' thiophosphoramidate inter 
subunit linkages . In some embodiments , the Y domain 
comprises at least one phosphodiester intersubunit linkage . 
In some embodiments , the Y domain consists of 2 ' - deoxy 
nucleosides linked through thiophosphate intersubunit link 
ages , and optionally one or two phosphodiester intersubunit 
linkage . In some embodiments , the X domain comprises 
modified nucleosides where the modification is indepen 
dently selected from the group consisting of 2 ' - F , 2 - F 
N3 ' > P5 ' , 2 - OMe , 2 - OMe - N3 ' > P5 ' , 2 - O - methoxyethoxy , 
2 - O - methoxyethoxy - N3 ' > P5 ' , conformationally restricted 
nucleosides , 2 - OH - N3 ' > P5 ' thiophosphoramidate and 
2 - OH — N3 ' > P5 ' phosphoramidate . In some embodiments , 
the functional domain of Z comprises modified nucleosides 
where the modification is selected from the group consisting 
of 2 ' - F , 2 - F _ N3 ' > P5 ' , 2 - OMe , 2 - OMe - N3 ' > P5 ' , 2 - 0 
methoxyethoxy , 2 - O - methoxyethoxy - N3 ' > P5 ' , conforma 
tionally restricted nucleosides , 2 - OH — N3 ' > P5 ' thiophos 
phoramidate and 2 - OH - N3 ' > P5 ' phosphoramidate . In 
some embodiments , the X and / or Z domains comprise one 
or more 2 ' - deoxy - nucleosides linked through a N3 ' > P5 ' 
phosphoramidate intersubunit linkage . In some embodi 
ments , the X and Z domains comprise one or more 2 ' - ara 
bino - F and / or 2 ' - ribo - F modified nucleoside , wherein each 
said nucleoside is independently linked through at least one 
of an N3 ' > P5 ' phosphoramidate or N3 ' > P5 ' thiophospho 
ramidate intersubunit linkage . In some embodiments , the X 
and Z domains comprise one or more 2 - OMe modified 
nucleosides , wherein each said nucleoside is independently 
linked through at least one of N3 ' > P5 ' phosphoramidate , 

NH 

RY min 
wherein Y is S or O , R is H or a positively charged counter 
ion , B is independently in each instance a natural or an 
unmodified nucleobase or a modified nucleobase , A is 

( CR " R " ) - - and R " is independently in each instance H , 
F or Me . In some embodiments , the oligonucleotide is 
arranged in a construct of Formula ( VI ) : 5 ' X – Y - Z 3 ( VI ) , 
wherein each of X , Y and Z is a domain comprising 2 - 14 
nucleotides , at least one of the X and Z domains comprising 
at least one nucleotide of Formula ( I ) , and wherein each of 
the nucleotides of the Y domain is a 2 ' - deoxynucleotide . In 
some embodiments , the oligonucleotide comprises 18 to 22 
nucleosides . In some embodiments , the X and Z domains 
each comprise 5 - 10 nucleotides . In some embodiments , the 
Y domain comprises 5 - 10 nucleotides . In some embodi - 
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N3 ' > P5 ' thiophosphoramidate , or thiophosphate intersub 
unit linkages . In some embodiments , the modified nucleo 
sides in each of the X and Z domains are 2 - OMe modified 
nucleosides linked through thiophosphate intersubunit link 
ages , and wherein the modified nucleosides include 5 - meth 
ylcytosine nucleobases , but optionally not cytosine . In some 
embodiments , the modified nucleosides include 2 , 6 - diamin 
opurine nucleobases , but optionally not adenine . In some 
embodiments , the modified nucleosides include 5 - methylu 
racil nucleobases , but optionally not uracil . In some embodi 
ments , the modified nucleosides include 2 , 6 - diaminopurine 
nucleobases , but not adenine and 5 - methyluracil nucle 
obases , but optionally not uracil . In some embodiments , the 
Y domain comprises 6 - 8 2 ' - deoxy - nucleosides . In some 
embodiments , the modified nucleosides in each of the X and 
Z domains comprise 2 - OMe modified nucleosides and con 
formationally restricted nucleosides optionally linked 
through thiophosphate intersubunit linkages , and wherein 
the 2 - OMe modified nucleosides include 5 - methylcytosine 
nucleobases , but optionally not cytosine . In some embodi 
ments , the modified nucleosides in each of the X and Z 
domains comprise 2 - OMe and conformationally restricted 
nucleosides . In some embodiments , the modified nucleo 
sides in each of the X and Z domains comprise conforma 
tionally restricted nucleosides and , wherein at least one 
modified nucleoside includes a N3 ' > P5 ' phosphoramidate 
or a N3 ' > P5 ' thiophosphoramidate intersubunit linkage . In 
some embodiments , the Y domain comprises 7 - 8 2 ' - deoxy 
nucleosides . In some embodiments , the 2 - OMe modified 
nucleosides include 5 - methyluracil nucleobases , but option 
ally not uracil . In some embodiments , the Y domain com 
prises 9 - 10 2 ' - deoxy - nucleosides . In some embodiments , the 
X and Z domains comprise nucleotides represented by the 
Formula ( 1x ) : 

9 , wherein when R ' , R " and Ri " are each H , then A is NH , 
and optionally when A is O , then W is SR . In some 
embodiments , the ligand targeting group or a pharmacoph 
ore is selected from the group consisting of Chol . , Toco , 
Palm , GalNAc , MGB - 1 , MGB - 2 , Acr - , Pyr - , Steroyl , HEG 
linker , a C7 amino linker , and combinations thereof . In some 
embodiments , the X and / or Z domain comprises one or more 
oligonucleotide where the modification is 2 - O - methoxy 
ethoxy - N3 ' > P5 ' . In some embodiments , the X domain 
comprises one or more oligonucleotide where the modifi 
cation is 2 - O - methoxyethoxy - N3 ' > P5 ' . In some embodi 
ments , the Z domain comprises one or more oligonucleotide 
where the modification is 2 - O - methoxyethoxy - N3 ' > P5 ' . In 
some embodiments , the construct of said oligonucleotide 
corresponds to a construct of Table B . 

[ 0010 ] Other embodiments include a chimeric oligonucle 
otide represented by Formula ( VII ) : 

5 ' - X ' — Y ' Z ' - 3 ' ( VII ) , 

( Ix ) 
man 

Mã RINO R111 

wherein X ' — Y ' — Z ' is a chimeric oligonucleotide compris 
ing a sequence of 16 to 22 nucleosides , and is optionally 
conjugated at the 5 ' and / or 3 ' end ; X ' is a domain comprising 
a sequence of modified nucleosides that is 3 - 10 nucleosides 
in length ; Z ' is a domain comprising a sequence of modified 
nucleosides that is 3 - 10 nucleosides in length ; and Y ' is a 
domain comprising a sequence of 2 to 4 2 ' - deoxy - nucleo 
sides linked through intersubunit linkages , wherein the X ' 
and / or Z ' domains comprise a sequence of modified nucleo 
sides linked through N3 ' > P5 ' phosphoramidate or N3 ' > P5 ' 
thiophosphoramidate intersubunit linkages . In some 
embodiments , the Y ' domain consists of 2 ' - deoxy - nucleo 
sides linked through thiophosphate intersubunit linkages , 
and optionally one phosphodiester intersubunit linkage . In 
some embodiments , the X ' domain is 9 or 10 nucleosides in 
length . In some embodiments , the X ' domain comprises 
modified nucleosides where the modification is selected 
from the group consisting of 2 ' - F , 2 ' - F — N3 ' > P5 ' , 2 - OMe , 
2 - O - methoxyethoxy , 2 - O - methoxyethoxy - N3 ' > P5 ' , and 
conformationally restricted nucleosides . In some embodi 
ments , the Z ' domain comprises modified nucleosides where 
the modification is selected from the group consisting of 
2 - F , 2 ' - F — N3 ' > P5 ' , 2 - OH , 2 ' - OMe , 2 - O - methoxyethoxy , 
2 - O - methoxyethoxy - N3 ' > P5 ! , and conformationally 
restricted nucleosides . In some embodiments , the X ' and / or 
Z domains comprise one or more 2 ' - arabino - F and / or 
2 ' - ribo - F modified nucleoside . In some embodiments , the 
modified nucleosides in the X ' and / or Z ' domains comprise 
2 - OMe and conformationally restricted nucleosides . In 
some embodiments , the modified nucleosides in the X ' 
and / or Z domains comprise conformationally restricted 
nucleosides and a N3 ' > P5 ' modification . In some embodi 
ments , the sequence is selected from those in Table C having 
a 2 - 4 nucleotide Y domain . Other embodiments include a 
chimeric oligonucleotide , wherein the sequence of said 
oligonucleotide corresponds to a sequence listed in Table C . 
[ 0011 ] Other embodiments include an oligonucleotide 
comprising one or more nucleotides of the following For 
mula ( A ) : 

O = P — W 

Rio 

mm 

wherein A is independently in each instance NH or O ; B is 
independently in each instance an unmodified or modified 
nucleobase ; W is independently in each instance OR or SR , 
where R is H or a positively charged counter ion ; R ' and R " 
are each independently in each instance selected from the 
group consisting of H , F , C1 , OH , OMe , Me , and 
O - methoxyethoxy ; R ' ' is H , or R ' and R ' ' together form 

O CH2 – or O ( CH2 ) 2 - , and a is an integer of 3 to 
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( VIII ) 
mm 

BA 
O 

RA 
RA 

XA 

DP = O men 
wherein X is NH or O , Y is OR or SR , where R is H or a 
positively charged counter ion , B4 is independently in each 
instance a natural or an unmodified nucleobase or a modified 
nucleobase , R ' and R , " are each independently in each 
instance selected from H , F , OH , OMe , Me , O - methoxy 
ethoxy , and R / " is H or R . and R " together form 
- O - CH , — or — O - ( CH , ) , — . In some embodiments , 
R ' and R , ' " are H ; and R " is F . In some embodiments , R ' 
and Rd " are H ; and R / " is F , OH , H or OMe . In some 
embodiments , XA is NH ; BA is an unmodified or modified 
nucleobase ; R . and RA ' " together form a conformationally 
restricted nucleoside ( e . g . , - O CH , — or 0 - ( CH , ) 
2 - ) ; and R . " is H . In some embodiments , at least one of RA 
and R , " is H . In some embodiments , when B , is a purine 
nucleobase at least one of Rd and RA " is OH or F , and / or 
when BA is a pyrimidine nucleobase at least one of R , ' and 
R " is OMe , OH or F . In some embodiments , the modified 
nucleobase is selected from 5 - methylcytosine , 2 , 6 - diamin 
opurine , 5 - methyluracil , and a g - clamp . In some embodi 
ments , the nucleotides of Formula ( A ) include those in Table 
G . In some embodiments , the nucleotide of Formula ( A ) 
includes a sequence listed in Table H . In some embodiments , 
the nucleotide of Formula ( A ) includes a sequence 1 , 2 , 3 , 
4 , or 5 nucleobases different from a sequence selected from 
those in Table B . 
[ 0012 ] Other embodiments include an oligonucleotide 
comprising ten or more nucleotides of the following For 
mula ( IX ) : 

fied nucleobase ; Rz ' and R2 ' ' together form a conformation 
ally restricted nucleoside ( e . g . , O CH2 — or — O 
( CH2 ) 2 – ) ; and RB " is H . In some embodiments , at least one 
of Ra ' and R , " is H . In some embodiments , when Bo is a 
purine nucleobase at least one of Ro ' and RB " is OH or F , 
and / or when Bis a pyrimidine nucleobase at least one of 
Rg ' and Rg " is OMe , OH or F . In some embodiments , the 
modified nucleobase is selected from 5 - methylcytosine , 
2 , 6 - diaminopurine , 5 - methyluracil , and a g - clamp . In some 
embodiments , the nucleotides of Formula ( B ) include those 
in Table A where X , is NH . In some embodiments , the 
nucleotide of Formula ( B ) includes a sequence listed in 
Table B . In some embodiments , the nucleotide of Formula 
( B ) includes a sequence 1 , 2 , 3 , 4 , or 5 nucleobases different 
from a sequence selected from those in Table B . In some 
embodiments , every oligonucleotide is a nucleotide of the 
Formula ( B ) . 
[ 0013 ] Other embodiments include a pharmaceutical com 
position comprising an oligonucleotide of any of the pre 
ceding embodiments and a pharmaceutically acceptable 
excipient . In some embodiments , the composition is suitable 
for intravenous or subcutaneous delivery . Other embodi 
ments include a method of inhibiting Hepatitis B virus 
( HBV ) gene expression in a cell comprising contacting the 
cell with an oligonucleotide or composition of any of the 
preceding embodiments . Other embodiments include a 
method of inhibiting replication of a Hepatitis B virus 
( HBV ) in a cell comprising contacting the cell with an 
oligonucleotide or composition of any of the preceding 
embodiments . Other embodiments include a method of 
treating a subject having a Hepatitis B virus ( HBV ) infec 
tion , comprising administering to the subject a therapeuti 
cally effective amount of an oligonucleotide or composition 
of any of the preceding embodiments . Other embodiments 
include a , oligonucleotide of any of the preceding embodi 
ments , wherein said oligonucleotide complexed with an 
HBV genome sequence has a melting temperature ( Tm ) of 
> 37° C . Other embodiments include a method of treating a 
subject having a Hepatitis B virus ( HBV ) infection , com 
prising administering to the subject a therapeutically effec 
tive amount of an oligonucleotide or composition of any of 
the preceding embodiments . Other embodiments include a 
method of inhibiting expression of a target RNA in a cell 
comprising contacting the cell with an oligonucleotide or 
composition comprising said oligonucleotide of any of the 
preceding embodiments , wherein the chimeric oligonucle 
otide contains a nucleobase sequence that is complementary 
or hybridizes to a portion of the target RNA . Other embodi 
ments include a method of inhibiting replication of a virus 
in a cell comprising contacting the cell with an oligonucle 
otide or composition comprising said oligonucleotide of any 
of the preceding embodiments , comprising said oligonucle 
otide contains a nucleobase sequence that is complementary 
or hybridizes to a portion a viral target RNA . Other embodi 
ments include a method of treating a subject having a viral 
infection , comprising administering to the subject a thera 
peutically effective amount of an oligonucleotide or com 
position comprising said oligonucleotide of any of the 
preceding embodiments , wherein the oligonucleotide con 
tains a nucleobase sequence that is complementary or 
hybridizes to a portion of viral target RNA . Other embodi 
ments include a method of modulating expression of a target 
by contacting a target nucleic acid with an antisense com 
pound comprising an oligonucleotide or composition com 

( LX ) 
mm 

BB 
D _ H RB " , RB , 

D ' 
KB 1 
HN ÎN DO Rp 

RS mm 
wherein R is H or a positively charged counter ion , BB is 
independently in each instance a natural or an unmodified 
nucleobase or a modified nucleobase , Ro ' and R " are each 
independently in each instance selected from H , F , OMe , 
Me , O - methoxyethoxy , and RB ' " is H or Ro ' and RB ' " 
together form – O CH , — or 0 - ( CH ) 2 — In some 
embodiments , Rg ' and Rg " are H ; and Rg " is F . In some 
embodiments , Ro ' and Rg " are H ; and R8 ' " is F , OH , H or 
OMe . In some embodiments , BR is an unmodified or modi 
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prising said oligonucleotide of any of the preceding embodi 
ments , wherein the oligonucleotide contains a nucleobase 
sequence that is complementary or hybridizes to a portion of 
target nucleic acid . 

BRIEF DESCRIPTION OF THE DRAWINGS 

DETAILED DESCRIPTION 
[ 0031 ] The present disclosure is directed to modified 
nucleotides and oligonucleotides comprising the modified 
nucleotides and modified linkages between nucleotides . The 
present disclosure is also directed to constructs of the 
oligonucleotides , which include domains , regions or por 
tions within the oligonucleotide having common features 
and additional components conjugated to the oligonucle 
otide such as targeting moieties . The present disclosure is 
further directed to methods of using and preparing the 
oligonucleotides and their constructs . 
[ 0032 ] As known in the art and as set forth in the present 
disclosure , a modified nucleotide is any nucleotide that is not 
a deoxyribonucleotide . For example , the 2 ' carbon of the 
deoxyribose may be substituted by a substituent other than 
the hydroxy ( OH ) ; the 3 ' carbon of the deoxyribose may be 
substituted by a substituent other than the oxygen atom ( O ) . 
As known in the art and as set forth in the present disclosure , 
a modified linkage between two nucleotides is any linkage 
that is not a phosphodiester bond between the 3 ' carbon of 
the deoxyribose of the first nucleotide and the 5t carbon of 
the deoxyribose of the second nucleotide . 

[ 0014 ] FIG . 1A shows HBsAg serum levels . FIG . 1B 
shows HBeAg serum levels . FIG . 1C shows DNA serum 
levels . 
10015 ] . FIG . 2A show results HBsAg serum levels for a 
GalNAc conjugated compound of the present disclosure for 
IV administration . FIG . 2B shows HBsAg serum levels for 
a GalNAc conjugated compound of the present disclosure 
for SC administration . 
[ 0016 ] FIG . 3 shows HBsAg reduction levels for GalNAC 
conjugated compounds of the present disclosure . FIG . 3 
discloses SEQ ID NOS 576 - 579 , respectively , in order of 
appearance . 
[ 0017 ] FIGS . 4A - 4C show in vivo HBsAg , HBeAg and 
Serum HBV DNA data in an AAV - HBV mouse model for 
compounds of the present disclosure . FIG . 4A shows HBsAg 
serum levels . 
[ 0018 ] FIG . 4B shows HBeAg serum levels . FIG . 4C 
shows HBV DNA levels . 
10019 ] FIGS . 5A - 5C show in vivo HBsAg , HBeAg and 
serum HBV DNA data in an AAV - HBV mouse model for 
compounds of the present disclosure . FIG . 5A shows HBsAg 
serum levels . 
[ 0020 ] FIG . 5B shows HBeAg serum levels . FIG . 5C 
shows HBV DNA levels . 
10021 ] FIGS . 6A - 6C show in vivo HBsAg , HBeAg and 
serum HBV DNA data in an AAV - HBV mouse model for 
compounds of the present disclosure . FIG . 6A shows HBsAg 
serum levels . 
[ 0022 ] FIG . 6B shows HBeAg serum levels . FIG . 6C 
shows HBV DNA levels . 
[ 0023 ] FIGS . 7A - 7B show various compounds of the 
present disclosure ( SEQ ID NOS 580 - 586 , respectively , in 
order of appearance ) and their respective complimentary 
sites for the HBV ( + ) strand genome . 
[ 0024 ] FIG . 8 shows HBsAg level in serum for two 
oligonucleotides described in Table 29 . 
[ 0025 ] FIG . 9A shows HBsAg level in serum for two 
oligonucleotides described in Table 30 . 
[ 0026 ] FIG . 9B shows HBeAg level in serum for two 
oligonucleotides described in Table 30 . 
[ 0027 ] FIG . 10A shows HBsAg level in serum for two 
oligonucleotides described in Table 31 . 
[ 0028 ] FIG . 10B shows HBeAg level in serum for two 
oligonucleotides described in Table 31 . 
[ 0029 ] FIG . 11A shows HBsAg level in serum for oligo 
nucleotides described in Table 33 as a single dose . FIG . 11B 
shows HBsAg level in serum for oligonucleotides described 
in Table 33 for a dosing regimen of 3x3 . 3 mg / kg on Days 0 , 
2 , 4 . 
[ 0030 ] FIG . 12A shows HBsAg level in serum for oligo 
nucleotides described in Table 37 as a single dose . FIG . 12B 
shows HBsAg level in serum for oligonucleotides described 
in Table 38 as a single dose . FIG . 12C shows HBsAg level 
in serum for oligonucleotides described in Table 40 as a 
single dose . 

1 . 2 ' , 3 ' - Modified Nucleotides and Related 
Oligonucleotides 

[ 0033 ] Compounds of the present disclosure include 
modified nucleotides with particular 2 ' and 3 ' modifications . 
In embodiments , compounds of the present disclosure 
include replacement of the hydroxy , or substitution , at the 2 ' 
carbon of the deoxyribose sugar . In addition , these com 
pounds of the present disclosure include modifications of the 
linkage between two nucleosides , which includes replace 
ment of the oxygen atom , or substitution , with a nitrogen 
atom ( N ) at the 3 ' carbon of the deoxyribose sugar . Modi 
fications of the linkage further include replacement of 
another oxygen atom , or substitution , in the phosphodiester 
bond . 
[ 0034 ] These modified nucleotides may be used , e . g . , in 
oligonucleotides such as chimeric oligonucleotides allowing 
for enzymatic cleavage of the genetic target by RNase H or 
modified antisense oligonucleotides . 

A . 2 ' , 3 ' - Modified Nucleotides 
[ 0035 ] Accordingly , compounds of the present disclosure 
include nucleotides of Formula ( I ) : 

ma 

0 0 B 

HN 

RSP = OOR 
anan 

wherein R is H or a positively charged counter ion , B is 
independently in each instance a natural or an unmodified 
nucleobase or a modified nucleobase , R , is – ( CR ' 2 ) 2OCR 3 , 
and R ' is independently in each instance H or F . 
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CF CF2CH3 , CH CF2CF3 , CF2CH2CF3 , CF2CF2CF3 , 
CHFCH , CHZ , CHFCHFOCHZ , CHFCH CFH2 , 
CHFCH CHF2 and CH CHFCHz . In embodiments , R , is 
- CHz ( or Me ) or — CH CHz ( or Et ) . In embodiments , the 
nucleotides of Formula II are selected from the group 
consisting of 

[ 0036 ] In nucleotides of Formula ( I ) , R is ( CR2 ) 
OCR ' z . In some embodiments , R ' is H in each instance . In 
other embodiments , at least one R ' is F , for example , 1 , 2 , 3 , 
4 , 5 , 6 , or 7 R ' s are F . In some embodiments , CR ' z contains 
1 , 2 or 3 F moieties . For example , in embodiments , R , is 
selected from the group consisting of CH CH OCHz ( or 
MOE ) , CF2CH2OCHZ , CH2CF2OCH3 , 
- CH2CH2OCF3 , CF2CF2OCHZ , CH CF2OCF3 , 
- CF CHOCF3 , CF CF2OCF3 , CHFCH OCHZ , 
CHFCHFOCHZ , CHFCH OCFH2 , CHFCH OCHF2 

and CH CHFOCHZ . In embodiments , the nucleotide of 
Formula I is : 

wa 

HN OCH3 , 
mm 0 D = 

HS 

mi 
HN — ( CH2 ) 2 - OCH3 . 

HS HS low men HN OCH2CH3 and 

HO [ 0037 ] In embodiments , compounds of the present disclo 
sure include at least one nucleotide of Formula ( I ) and at 
least one nucleotide of Formula ( II ) : i wa no 

( II ) 
wa 

HN OCH2CH3 . 

HS 
HN OR , men - = 

RY 

w 

wherein Y is S or 0 , R is H or a positively charged counter 
ion , B is a nucleobase , R is CR ' 3 , CR ' 2OCR ' 3 , ( CR2 ) 
30CR ' ; or ( CR ' ) ) 1 - 2CR ' 3 , or R , is – ( CR ' 2 ) 2OCR ' ; and Y 
is O and R ' is independently in each instance H or F . 
[ 0038 ] In the nucleotide of Formula ( II ) , R , is — CR ' 3 , 
— ( CR2 ) 1 - 30CR ' z , or – ( CR ' ) ) 1 - 2CR ' z . In some embodi 

ments , R , is - CR ' ; or — CR ' 2CR ' 3 . In some embodiments , R ' 
is H in each instance . In other embodiments , at least one R ' 
is F , for example , 1 , 2 , 3 , 4 , or 5 R ’ s are F . In some 
embodiments , CR ' z contains 1 , 2 or 3 F moieties . For 
example , in embodiments , R , is selected from the group 
consisting of — CHz ( or Me ) , CFH2 , CHF2 , CF3 , 
- CH OCH3 , CFH OCH3 , — CHF2OCH3 , CF2OCHZ , 
- CH2OCFH , CHOCHF2 , CHOCF3 , 
_ CFH , OCHZ , CFH OCFH2 , CFH OCHF2 , 
- CFH OCF3 , CHF OCHZ , CHF2OCFH , 
CHF2OCHF2 , CHF , OCF3 , ( CR ) _ OCR ' 3 , 
CH , CH , ( or Et ) , CFH , CH , CHF , CH , CF , CH , 
CH2CFH2 CH2CHF2 , CH2CF3 , CFH2CH3 , 

- CFH CFH2 , CFH CHF2 , CFH _ CF3 , CHF CH3 , 
CHF2CFH2 , CHF CHF2 , CHF CF3 , 
CH2CH2CH3 , CF2CH2CH3 , CH , CF2CH3 , CH , CH , CF3 , 

[ 0039 ] In compounds of Formulae ( I ) or ( II ) , Y may be o 
or S . In some embodiments , Y is S in at least one instance 
( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , 20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 etc . ) . In other 
embodiments , Y is S in at least one instance and O in at least 
another instance . In other embodiments , Y is S in each 
instance . In some embodiments , Y is o in at least one 
instance ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 
16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 etc . ) . 
[ 0040 ] The disclosed oligonucleotides comprise at least 
one nucleotide of Formula ( 1 ) . In embodiments , the dis 
closed oligonucleotides comprise 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 
11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 
nucleotides of Formula ( I ) . In embodiments , the disclosed 
oligonucleotides comprise 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 
13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 nucleotides of 
Formula ( II ) . In some embodiments , the oligonucleotide 
comprises from 2 to 40 nucleotides , for example , 8 to 26 
nucleotides or integers there between . 
10041 ] In embodiments where more than one nucleotide of 
Formula ( I ) are included , the nucleotide may be the same or 
different . In some embodiments one or more nucleotides of 
Formula ( II ) are included , and may be the same or different . 
For example , in some embodiments , the oligonucleotide 
comprises at least one nucleotide of Formula ( I ) and at least 



US 2018 / 0135054 A1 May 17 , 2018 

one nucleotide of Formula ( II ) . In some embodiments , the 
oligonucleotide comprises at least one nucleotide of For 
mula ( I ) , wherein at least one R , is MOE and at least one 
nucleotide of Formula ( II ) , wherein R , is Me or Et . In some 
embodiments , the oligonucleotide comprises at least 2 alter 
nating nucleotides of Formula ( I ) and Formula ( II ) . For 
example , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , 20 , 21 , 22 , 23 , 24 nucleotides with alternating 2 
modification ( e . g . , Me - MOE - Me - MOE . . . or Et - MOE - Et 
MOE - Et - MOE . . . ) . 
[ 0042 ] In some embodiments , the nucleotide of Formula 
( I ) and / or Formula ( II ) is represented by the following : 

wherein Y is S or 0 , R is H or a positively charged counter 
ion , and B is a nucleobase . 
( 0044 ) In some embodiments , the oligonucleotide com 
prises at least 4 alternating nucleotides of Formulae ( I ) and 
( IIIa ) . For example , the oligonucleotide comprises 4 , 5 , 6 , 7 , 
8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 
alternating nucleotides . 
[ 0045 ] Certain embodiments include an oligonucleotide 
comprising 4 - 40 nucleotides , and comprising Formula ( IV ) : 

( IV ) 
mm 

HN 
O 

RY 
HN 

RS - P = O 

an HN ( II ) 
wa RDP = 0 

- > wawa 
OR2 , 

RAP = 0 

wherein Y is S or 0 , R is H or a positively charged counter 
ion , B is a nucleobase , R , is ( CR ' ) ) 2OCR ' 3 , R2 is selected 
from OCR ' 3 , OCR ' 2OCR ' 3 , O ( CR ' 2 ) 3OCR ' ; or 

O ( CR2 ) 1 - 2CR ' ; and F , R ' is independently in each 
instance H or F , and a is an integer of 1 - 10 and b is an integer 
from 1 - 10 , where the to 20 , e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 
11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 and 20 . 
[ 0046 ] Compounds of the present disclosure include com 
pounds comprising the following Formula ( III ' ) : 

wa 
[ 0043 ] In some embodiments , the oligonucleotide com 
prising the nucleotide of Formula ( 1 ) further comprises a 
2 - fluoronucleotide of the Formula ( IIIa ) and / or ( IIIb ) : 

( IIIa ) ( III ' ) 
n 

HN HN 

RS HS min mvh 
( IIID ) 

n 

HN 

wherein Y is S or 0 , R is H or a positively charged counter 
ion , and B is independently in each instance a natural or an 
unmodified nucleobase or a modified nucleobase ; and 
optionally comprising one or more of formula ( I ) , ( II ) , 
and / or ( IV ) . 
[ 0047 ] The nucleobases , B , of the nucleotides of Formulae 
( I ) , ( II ) , ( IIIa ) , ( IIIb ) , ( IV ) and ( V ) may each independently 
be a natural or an unmodified nucleobase or a modified 
nucleobase . In some embodiments , the modified nucleotides 
include 2 , 6 - diaminopurine nucleobases , but optionally not 
adenine . In some embodiments , the modified nucleotides 

RY wa 
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- continued continued w 

HN O - ( CH2 ) 2 — OCH3 

HP = 0 min 
wa 

B B text - F 

include 5 - methyluracil nucleobases , but optionally not ura 
cil . In some embodiments , the modified nucleotides include 
2 , 6 - diaminopurine nucleobases , but not adenine and 
5 - methyluracil nucleobases , but optionally not uracil . 
[ 0048 ] Yin each nucleotide of Formulae ( II ) , ( IIIa ) , ( IIIb ) , 
( IV ) and ( V ) may be independently 0 or S . In some 
embodiments , Y is S in at least one instance ( e . g . , 1 , 2 , 3 , 4 , 
5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 
22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 etc . ) . In other embodiments , 
Y is S in at least one instance and O in at least another 
instance . In other embodiments , Y is S in each instance . In 
some embodiments , Y is o in at least one instance ( e . g . , 1 , 
2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 
20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 etc . ) . 
[ 0049 ] In embodiments where more than one nucleotide of 
each of Formulae ( I ) , ( II ) , ( IIIa ) , ( IIIb ) , ( IV ) and ( V ) are 
included , the more than one nucleotides such Formulae may 
be the same or different . For example , in some embodi 
ments , the nucleotide comprises at least one nucleotide of 
Formula ( II ) , ( III ) , ( IV ) , ( V ) and / or ( V ' ) in addition to at least 
one nucleotide of Formula ( I ) . In some embodiments , the 
nucleotide comprises at least 2 alternating nucleotides of 
Formula ( I ) and / or Formula ( II ) and / or ( III ) and / or ( IV ) , ( V ) 
and / or ( V ' ) . For example , disclosed oligonucleotides may 
include 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , 20 , 21 , 22 , 23 , 24 nucleotides with alternating 2 
modifications . 
[ 0050 ] In embodiments , the nucleotides of the oligonucle 
otide are selected from the group consisting of : 

and 

HN HN À 
0 b = 

HS HS men mi 
where B can be any natural or modified base . 
[ 0051 ] Compounds of the present disclosure include com 
pounds comprising the following Formula ( V ' ) : 

( V ' ) 

A 
n 

NH 

RY - PO 

min 
CH3 , HN HN e OCH2CH3 , 

HS HO 
min mu 

HN ???2?? 139 

HST 

wherein Y is S or O , R is H or a positively charged counter 
ion , B is independently in each instance a natural or an 
unmodified nucleobase or a modified nucleobase , A is 

( CR " R " ) 1 - 2 — and R " is independently in each instance H , 
For Me , and optionally comprising one or more of Formulae 
( I ) , ( II ) , ( III ) , ( IV ) or ( V ) . 
[ 0052 ] In the compound comprising formula ( V ' ) , A is 

( CR " R " ) , 5 - . In some embodiments , A is ( CR " R " ) in 
other embodiments , A is – ( CR " R " ) 2 — . R " is independently 
in each instance H or Me . In some embodiments , one R " is 
Me and remaining are H . In other embodiments , all R " are 
H . 
[ 0053 ] In some embodiments , when A is CH2 , then Y is S . 
In other embodiments , when A is CH CH , , then Y is O or 
S . In some embodiments , A is CH , CH ( Me ) or CH ( Me ) and 
Y is O or S . 
[ 0054 ] In the compound comprising formula ( V ' ) , Y is O 
or S . In some embodiments , Y is S in at least one instance 
( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , 20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 etc . ) . In other 
embodiments , Y is S in at least one instance and O in at least 
another instance . In other embodiments , Y is S in each 
instance . In some embodiments , Y is o in at least one 

mi 
wa my 

Todo 
— ( CH2 ) 2 — OCHz , = 0 

110 - min 
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instance ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 
16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 etc . ) . 
[ 0055 ] The compound of Formula ( V ' ) ( and optionally 
Formulae ( I ) , ( II ) , ( III ) , ( IV ) , ( V ) and / or ( V ' ) may be part of 
an oligonucleotide . In some embodiments , the compound 
comprising Formula ( IV ) ( and optionally Formulae ( I ) , ( II ) , 
( III ) , ( IV ) , ( V ) and / or ( V ' ) ) is an oligonucleotide comprising 
1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 
20 , 21 , 22 , 23 , 24 nucleotides of Formula ( V ' ) ( and Formulae 
( I ) , ( II ) , ( III ) , ( IV ) , ( V ) and / or ( V ' ) ) . In some embodiments , 
the oligonucleotide comprises from 2 to 40 nucleotides , for 
example , 8 to 26 nucleotides or integers there between . 
0056 In embodiments where more than one nucleotides 
of Formula ( V ' ) are included , the more than one nucleotides 
of Formula ( V ' ) may be the same or different . In some 
embodiments one or more nucleotides of Formulae ( I ) , ( II ) , 
( III ) , ( IV ) , ( V ) and / or ( V ' ) are included , and may be the same 
or different . For example , in some embodiments , the nucleo 
tide comprises at least one nucleotide of Formula ( V ' ) and at 
least one nucleotide of Formulae ( I ) , ( II ) , ( III ) , ( IV ) , ( V ) 
and / or ( V ' ) . In some embodiments , the nucleotide comprises 
at least 2 alternating nucleotides of Formula ( V ) and For 
mula ( I ) and / or ( II ) . For example , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 
11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 
nucleotides with alternating 2 ' modification . 
[ 0057 ] In some embodiments , the nucleotide comprising 
the nucleotide of Formula ( V ' ) ( and optionally Formulae ( I ) , 
( II ) , ( III ) , ( IV ) , ( V ) and / or ( V ' ) ) further comprises a 2 - fluo 
ronucleotide of the following structures : 

( VI ' ) , 

mp n wman 

B . Chimeric Oligonucleotides 
[ 00591 . The present disclosure is directed to constructs of 
oligonucleotides , which include domains , regions or por 
tions within the oligonucleotide having common features . 
Oligonucleotides having these domains are referred to 
herein as chimeric oligonucleotides . In some embodiments , 
chimeric oligonucleotides are represented by Formula ( VI ) : 

5 ' - X – Y — 2 - 3 ' ( VI ) , 
wherein the chimeric oligonucleotide comprises a sequence 
of 14 to 22 nucleosides , wherein X is a domain comprising 
a sequence of modified nucleotides that is 3 - 10 nucleotides 
in length ; Z is a domain comprising a sequence of modified 
nucleotides that is 3 - 10 nucleosides in length ; and Y is a 
domain comprising a sequence of 2 - 10 2 ' - deoxy - nucleo 
tides , or unmodified nucleotides . Each of the nucleosides in 
each of the domains is linked through intersubunit linkages . 
10060 ] In some embodiments , chimeric oligonucleotides 
are represented by Formula ( VI ' ) : 

5 ' - X – Y - Z - 3 ' 
wherein the chimeric oligonucleotide comprises a sequence 
of 14 to 22 nucleosides , wherein X is a domain comprising 
a sequence of modified nucleotides that is 2 - 10 nucleotides 
in length ; Z is a domain comprising a sequence of modified 
nucleotides that is 2 - 10 nucleosides in length ; and Y is a 
domain comprising a sequence of 6 - 14 2 ' - deoxy - nucleo 
tides , or unmodified nucleotides . Each of the nucleosides in 
each of the domains is linked through intersubunit linkages . 
10061 ] Nucleotides of formula ( I ) , ( II ) , ( IIIa ) , ( IIIb ) , ( IV ) , 
( V ) and / or ( V ' ) may be present in the X and / or Z domain . 
Chimeric oligonucleotide may be conjugated at the 5 ' and / or 
3 ' end to a ligand - targeting group or a pharmacophore . 
10062 ] In some embodiments , the Y domain contains 
2 ' deoxy - nucleosides linked by thiophosphate intersubunit 
linkages . In embodiments , the Y domain contains 2 ' deoxy 
nucleosides linked by at least one phosphodiester intersub 
unit linkage . In embodiments , the Y domain contains 
2 ' deoxy - nucleosides linked by two phosphodiester intersub 
unit linkages . In embodiments , the Y domain contains 
2 ' deoxy - nucleosides linked by thiophosphate intersubunit 
linkages and one or two phosphodiester intersubunit link 
ages . In some embodiments , the Y domain is 6 to 10 
nucleotides in length . 
10063 ) In some embodiments , the X domain comprises 
nucleotides of formulae ( I ) , ( II ) , ( IIIa ) , ( IIIb ) , ( IV ) , ( V ) 
and / or ( V ' ) . In some embodiments , the X domain comprises 
modified nucleotides where the modification is indepen 
dently selected from 2 - OMe , 2 - OEt , 2 - O - methoxyethoxy , 
and conformationally restricted nucleotides . In some 
embodiments , the X domain is 9 or 10 nucleotides in length . 
[ 0064 ] In some embodiments , the Z domain comprises 
nucleotides of formulae ( I ) , ( II ) , ( IIIa ) , ( IIIb ) , ( IV ) , ( V ) 
and / or ( V ) . In some embodiments , the Z domain comprises 
2 ' modified nucleotides where the modification is 2 - OMe , 
2 - OEt or 2 - MOE . In some embodiments , the Z domain is 
9 or 10 nucleotides in length . 
[ 0065 ] In embodiments , the chimeric oligonucleotide 
comprises a sequence of 14 to 22 nucleotides . For example , 
the oligonucleotide may include 14 , 15 , 16 , 17 , 18 , 19 , 20 , 
21 or 22 nucleotides . 
[ 0066 ] In embodiments , X is a domain consisting of a 
sequence containing one or more modified nucleotides that 
is 3 - 10 nucleotides in length ; Z is a domain consisting of a 
sequence containing one or more modified nucleotides that 
is 3 - 10 nucleotides in length ; and Y is a domain consisting 
of a sequence of 2 to 102 ' - deoxy - nucleosides linked through 

or 

HN HN 

RY Rb - = mm mer 
where Y , R and B are the same as for Formula ( I ) . In some 
embodiments , the nucleotide comprises at least 4 alternating 
nucleotides of Formula ( V ' ) and 2 - fluoronucleotides . 
[ 0058 ] Compounds of the present disclosure include com 
pounds comprising the following Formula ( V ) : 

num 

HN Et . 
P = 0 

RY 
mai 

wherein Y is S or O , R is H or a positively charged counter 
ion , and B is independently in each instance a natural or an 
unmodified nucleobase or a modified nucleobase ; and 
optionally comprising one or more of formula ( I ) , ( II ) , ( III ) , 
( IV ) and / or ( V ' ) . 
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thiophosphate intersubunit linkages and optionally one or 
two phosphodiester intersubunit linkages . In some embodi 
ments , X is 5 - 9 , Y is 6 - 10 and Z is 5 - 9 . In some embodi 
ments , the number of nucleotides in each of X , Y and Z , 
respectively is : 6 / 6 / 6 , 6 / 6 / 7 , 6 / 6 / 8 , 6 / 7 / 6 , 6 / 7 / 7 , 6 / 7 / 8 , 6 / 8 / 6 , 
6 / 8 / 7 , 6 / 8 / 8 , 3 / 10 / 3 , 4 / 10 / 4 , 5 / 10 / 5 , 5 / 10 / 6 , 2 / 12 / 2 , 3 / 12 / 3 , 
2 / 14 / 2 , 5 / 9 / 5 , 5 / 9 / 6 , 5 / 8 / 5 , 5 / 8 / 6 , 5 / 8 / 7 , 7 / 5 / 7 , 7 / 5 / 8 , 7 / 5 / 9 , 
7 / 6 / 6 , 7 / 6 / 7 , 7 / 6 / 8 , 7 / 6 / 9 , 7 / 7 / 6 , 7 / 7 / 7 , 7 / 7 / 8 , 7 / 7 / 9 , 7 / 5 / 7 , 
7 / 5 / 8 , 7 / 5 / 9 , 7 / 4 / 7 , 7 / 4 / 8 , 7 / 4 / 9 , 8 / 4 / 7 , 8 / 4 / 8 , 8 / 4 / 9 , 7 / 3 / 7 , 
7 / 3 / 8 , 7 / 3 / 9 , 8 / 3 / 7 , 8 / 3 / 8 , 8 / 3 / 9 , 8 / 3 / 10 , 9 / 3 / 7 , 9 / 3 / 8 , 9 / 3 / 9 , 
9 / 3 / 10 , 8 / 2 / 7 , 8 / 2 / 8 , 8 / 2 / 9 , 8 / 2 / 10 , 9 / 2 / 7 , 9 / 2 / 8 , 9 / 2 / 9 , 9 / 2 / 10 , 
10 / 2 / 8 , 10 / 2 / 9 , 10 / 2 / 10 . The X domain and the Z domain 
each , respectively , comprise a sequence of modified nucleo 
tides , where the domain is 4 - 10 nucleotides in length . For 
example , the X domain and / or Z domain may comprise a 
sequence of 4 , 5 , 6 , 7 , 8 , 9 , or 10 nucleotides . One or more 
of these nucleotides is modified ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 
9 or 10 ) . For example , in some embodiments , all the 
nucleotides in each of the X domain and / or Z domain are 
modified . 
[ 0067 ] The nucleotides of the X and Z domains may be 
modified according to Formulae ( I ) , ( II ) , ( IIIa ) , ( IIIb ) , ( IV ) , 
( V ) and / or ( V ' ) with respect to one or more of their nucle 
obases , the 2 ' and / or 3 ' positions on the ribose sugar and their 
intersubunit linkages . Embodiments include wherein the 2 
position is modified with an F ( ribo or arabino ) and the 3 
position is O or NH . Embodiments also include wherein the 
2 ' position is modified with an OMe and the 3 ' position is 0 
or NH . Embodiments include wherein the 2 ' position is 
modified with an F ( ribo or arabino ) as well as Me or OMe , 
and the 3 ' position is O or NH . Embodiments include 
wherein the 2 position is modified with an F ( ribo or 
arabino ) and the 3 ' position is O or NH . Embodiments 
include wherein the 2 ' position is modified with an 
O - methoxyethoxy and the 3 ' position is O or NH . Embodi 
ments also include wherein the 2 ' position is modified with 
an F ( ribo or arabino ) and the 3 ' position is O or NH . 
Embodiments include wherein the 2 ' and 4 ' positions are 
modified bridging group ( as described elsewhere herein ) to 
form a conformationally restricted nucleotide and the 3 ' 
position is O or NH . Each of these embodiments may 
include thiophosphate ( or thiophosphoramidate depending 
on the 3 ' substitution ) and phosphoramidate intersubunit 
linkages . 
10068 ] Embodiments also include where the 2 ' position is 
H , and the 3 ' position is NH . Each of these embodiments 
may include thiophosphoramidate and / or phosphoramidate 
intersubunit linkages . 
10069 ] In some embodiments , the modified nucleotides of 
the X domain and the Z domain each , respectively , include 
a modification independently selected from at least one of 
2 ' - F , 2 - F4N3 ' > P5 , 2 - OMe , 2 - OMe - N3 ' > P5 ' , 2 - 0 
methoxyethoxy , 2 - O - methoxyethoxy - N3 ' conformationally 
restricted nucleotides . 
10070 ] In some embodiments , the modified nucleotide 
contains a nucleoside represented by the following Formula 
( A ) : 

wherein A is independently in each instance NH or O , B is 
independently in each instance a natural or an unmodified 
nucleobase or a modified nucleobase , and R ' and R " are each 
independently in each instance selected from H , F , OH , 
OMe , OEt , O - methoxyethoxy , and R ' " is H , or R ' and R ' ' 
together form a 2 - 4 atom bridge to form a conformationally 
restricted nucleoside ( e . g . , - O CH2 - , - 0 _ CH ( Me ) - , 
or - O - ( CH2 ) 2 — ) . 
[ 0071 ] In some embodiments , R ' is selected from F , OH , 
OMe , — OEt , O - methoxyethoxy ; R " is H and F ; and R ' " 

is H , Me or — OMe . In other embodiments , R " and R ' ' are 
H ; and R ' is selected from F , OMe , OEt and O - methoxy 
ethoxy . In some embodiments , A is NH in each instance . 
[ 0072 ] Some embodiments include one or more modified 
nucleosides represented by Formula ( A ) , wherein A is NH ; 
B is a G - clamp ; R ' is For OMe and R " is H ; or R ' is H and 
R " is H or F ; and R ' " is H . 
[ 0073 ] Some embodiments include one or more modified 
nucleosides represented by Formula ( A ) , wherein A is NH ; 
B is an unmodified or modified nucleobase ; R ' and R ' " 
together form a conformationally restricted nucleoside ( e . g . , 

O - CH2 - , O - CH ( Me ) - , or - O ( CH2 ) 2 ) ; and R " 
is H . In some embodiments , B is an unmodified or a 
modified nucleobase selected from the group consisting of 
5 - methylcytosine , 2 , 6 - diaminopurine , and 5 - methyluracil . 
[ 0074 ] Some embodiments include one or more modified 
nucleosides represented by Formula ( A ) , wherein A is NH ; 
B is an unmodified or modified nucleobase ; R ' is F or Me , 
R " is H and R " " is H . 
[ 0075 ] Some embodiments include one or more modified 
nucleosides represented by Formula ( A ) , wherein A is NH ; 
B is an unmodified or modified nucleobase ; R ' is H , R ' is F 
and R " " is H . 
[ 0076 ] In some embodiments , the X and Z domains are 
represented by the Formula ( Ix ) : 

( Ix ) 
w 

? ? 

RI 
? 

v = P - W 

RN 
R ! 

wer . R R . 
( A ) 

w 

R 

wherein W is independently in each instance OR or SR , 
where Ris H or a positively charged counter ion ; R ' , R " , R ' ' , 
A and B are as described for Formula ( A ) . In other embodi 
ments , A is O and R ' , R " are independently H or OEt , where 
at least one of R ' , R " is OEt . 
[ 0077 ] For example , the nucleotides of X and / or Z may 
include one or more of the nucleotides in Table A in addition 
to at least one nucleotide in each of the X and Z domains 
where A is NH , W is S , and R ' is MOE . 

R 

min 
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TABLE A TABLE A - continued 
NH 

n 
O - ( CH2 ) 2 
O ( CH2 ) 2 
O ( CH2 ) 2 — 
OCH ( Me ) 
O - CH ( Me ) 
0 _ CH ( Me ) 

- O - CH ( Me ) ZOOZEOO NH 
NH ononono R17 

A 
O = P - W 

mw 
Nucleotide No . R . R R " R " A W 

? NH NH S 
? NH ?? ? 
H O S 
?? ? 

H NHS ?? 
? NH ?? ? 

NH NH 
NH ?? 

OMe 
OMe 
OME 
OMe ? ? 

Ova AWNA 

u AW NOO Ova AWNO HHHHFFFF HHHHFFFFHHHHHH H H H 
NH 
NH H ? 

? 

0 - methoxyethoxy 
0 - methoxyethoxy 
0 - methoxyethoxy 
0 - methoxyethoxy nonononooooonononononooonononononon H H 

? 
H OH 

OH 
OH 
? OH 

OH 
OET OEt 
OEt OEt 
OEt OEt 
OEt OEt 
| H 

? 
H 
H 

NH 
NH 
OS 

0 0 
NH NH S 
NH NH ? 
NH NH S 
NH NH O 

O 
NH ?? ? 
NH NH S 
NH NH 0 
NH NHS 

0 0 
O S 
NH NH 0 
NH NH S 

0 0 
O S 

? 
H 
H 
H 
H 
H 
H 
? 
H 
H 

[ 0078 ] In some embodiments , the X domain and Z domain 
each independently comprise two , three or more different 
nucleotides 1 - 47 . 
[ 0079 ] The nucleosides of the X domain are linked 
through intersubunit linkages , for example , N3 ' > P5 ' phos 
phoramidate , N3 ' > P5 ' thiophosphoramidate , thiophos 
phate , phosphodiester intersubunit linkages or combinations 
thereof . In some embodiments , the X domain is linked 
through intersubunit linkages selected from N3 ' > P5 ' phos 
phoramidate , N3 ' > P5 ' thiophosphoramidate , and combina 
tions thereof . 
[ 0080 ] The X domain of the chimeric oligonucleotide may 
include a certain arrangement of modified nucleotides . For 
example , in some embodiments , the X domain comprises 
one or more conformationally restricted nucleotides . Con 
formationally restricted nucleotides can include BNA , such 
as , LNA and ENA . ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 
conformationally restricted nucleotides ) . In some embodi 
ments , the X domain comprises one or more 2 ' - F and / or 
2 - OMe modified nucleotides . In some embodiments , the X 
domain comprises alternating conformationally restricted 
nucleotides , e . g . , every other nucleotide is a conformation 
ally restricted nucleotide . In some embodiments , the X 
domain comprises one or more 2 ' - F and / or 2 - OMe modi 
fied nucleotide ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 2 - F and / or 
2 - OMe modified nucleotides ) . In some embodiments , the X 
domain comprises alternating 2 ' - F and 2 - OMe modified 
nucleotides . In embodiments , the X domain comprises 2 ' - F 
or 2 - OMe and conformationally restricted nucleotides , for 
example , in an alternating sequence . 
[ 0081 ] The Y domain comprises a sequence of 2 to 14 
2 ' - deoxynucleotides . For example , the Y domain may com 
prise a sequence of 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 or 14 
2 ' - deoxynucleotides . One or more of the 2 ' - deoxynucleo 
sides may be linked through thiophosphate intersubunit 
linkages ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 or 14 
thiophosphate intersubunit linkages ) . In some embodiments , 
each of the 2 ' - deoxynucleosides is linked through a thio 
phosphate intersubunit linkage . In some embodiments , the Y 
domain comprises at least one phosphodiester intersubunit 
linkage ( e . g . , 1 , 2 or 3 phosphodiester intersubunit linkages ) . 
In other embodiments , the Y domain consists of 2 ' - deoxy 
nucleosides linked through thiophosphate intersubunit link 
ages , and optionally one or two phosphodiester intersubunit 
linkages . 
[ 0082 ] In embodiments , the Y domain comprises nucleo 
tides that induce RNase H cleavage . 
[ 0083 ] In some embodiments , the 2 ' - deoxynucleoside 
linked through a thiophosphate intersubunit linkage may be 
represented by the following Formula ( B ) : 

OET 
OET 
OET 
OET 

ma 

meh 
Nucleotide No . 

NH 
NH 

O CH2 
– CH , 
OCH , — 
O CH2 – 

0 - ( CH2 ) 2 — 

nonon & 
O 

NH 
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( B ) 
wen 

S = P0 

ni 

where B is independently in each instance an unmodified or 
modified nucleobase . In some embodiments , B is an 
unmodified or a modified nucleobase selected from the 
group consisting of 5 - methylcytosine , 2 , 6 - diaminopurine , 
and 5 - methyluracil . 
[ 0084 ] In other embodiments , the 2 ' - deoxynucleoside 
linked through a thiophosphate intersubunit linkage com 
prises a modified 2 ' - deoxynucleoside , which may be modi 
fied in the same manner as in the X and Z domain . For 
example , the modified 2 ' - deoxynucleoside linked through a 
thiophosphate intersubunit linkage may be represented by 
the following Formula ( C ) : 

12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 or 22 ) . For example , 
in some embodiments , all the nucleotides in the Z domain 
are modified . 
[ 0086 ] The modified nucleotides of the Z domain include , 
for example , a modification independently selected from at 
least one of 2 ' - F , 2 - F4N3 ' 2 - OMe , 2 - OE - N3 ' > P5 ' , 2 - O 
methoxyethoxy , 2 - O - methoxyethoxy - N3 ' > P5 ' , conforma 
tionally restricted nucleotides , 2 ' - OH - N3 ' > P5 ' thiophos 
phoramidate and 2 - OH - N3 ' > P5 ' phosphoramidate . 
10087 ) In some embodiments , the modified nucleotide 
may include a nucleoside represented by Formula ( A ) . 
[ 0088 ] The nucleotides of the Z domain are linked through 
intersubunit linkages , for example , N3 ' > P5 ' phosphorami 
date , N3 ' > P5 ' thiophosphoramidate , thiophosphate or phos 
phodiester intersubunit linkages . In some embodiments , the 
Z domain is linked through N3 ' > P54 phosphoramidate , 
N3 ' > P5 ' thiophosphoramidate , intersubunit linkages , and 
combinations thereof . 
[ 0089 ] The Z domain of the chimeric oligonucleotide may 
include a certain arrangement of modified nucleotides . For 
example , in some embodiments , the Z domain comprises 
one or more ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 or 10 , or more ) 
conformationally restricted nucleotides ( e . g . , BNA , such as , 
LNA , ENA , each of which may be optionally substituted ) . 
In some embodiments , the Z domain comprises alternating 
conformationally restricted nucleotides , e . g . , every other 
nucleotide is a conformationally restricted nucleotide ( e . g . , 
BNA , such as , LNA , ENA , each of which may be optionally 
substituted ) . In some embodiments , the Z domain comprises 
one or more ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 or 10 , or more ) 2 - F 
and / or 2 - OMe modified nucleotide . For example , some 
embodiments include where the Z domain comprises alter 
nating 2 ' - F and 2 - OMe modified nucleotides , or the Z 
domain comprises alternating 2 - F or 2 - OMe and confor 
mationally restricted nucleotides . 
[ 0090 ] In some embodiments , the modified nucleotides of 
Formula ( VI ) or ( VI ) include 5 - methylcytosine nucle 
obases , but not cytosine . In some embodiments , the modi 
fied nucleotides of Formula ( VI ) or ( VI ' ) include 2 , 6 
diaminopurine nucleobases , but not adenine . In some 
embodiments , the modified nucleotides of Formula ( VI ) or 
( VI ' ) include 5 - methyluracil nucleobases , but not uracil . In 
some embodiments , the modified nucleotides of Formula 
( VI ) or ( VI ' ) include 2 - OMe and conformationally restricted 
nucleotides , and are linked through thiophosphate intersub 
unit linkages , and the modified nucleotides include 5 - meth 
ylcytosine nucleobases , but not cytosine . In some embodi 
ments , the modified nucleotides of Formula ( VI ) or ( VI ' ) 
include the 2 - OMe modified nucleotides with 5 - methylura 
cil nucleobases , but not uracil . 
[ 0091 ] In certain embodiments , the chimeric oligonucle 
otide represented by Formula ( VI ) or ( VI ' ) is arranged 
according to at least one of the constructs of Table B where 
at least one intersubunit linkage in the X and Z domains is 
an NPS linkage . 

w 

RI 

Ri 
Ó H 

SEP — 0 

when w 

wherein B is independently in each instance an unmodified 
or modified nucleobase , and R " and R ' ' are each indepen 
dently in each instance selected from H , F , C1 , OH , OMe , 
Me , O - methoxyethoxy , or R ' and R ' " together form a 2 - 4 
atom bridge to form a conformationally restricted nucleo 
side . In some embodiments , B is an unmodified or a modi 
fied nucleobase selected from the group consisting of 
5 - methylcytosine , 2 , 6 - diaminopurine , and 5 - methyluracil . 
[ 0085 ] The Z domain comprises a sequence of modified 
nucleotides , where the Z domain is 4 - 10 nucleotides in 
length . For example , the Z domain may comprise a sequence 
of 4 , 5 , 6 , 7 , 8 , 9 , or 10 nucleotides . One or more of these 
nucleotides is modified ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 

TABLE B 
X Domain Y Domain Z Domain 

Number Intersubunit 
of Nucs Linkages 

Nucleobase 
Substitutions 

Number Intersubunit 
of Nucs Linkages Nucleobase 

Number Intersubunit 
of Nucs Linkages 

Nucleobase 
Substitutions 

6 np , nps , ps , 
PO 

2 ps A , G , C , T , U 11 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages Nucleobase 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

7 np , nps , ps , 
PO 

2 ps A , G , C , T , U 10 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

2 ps A , G , C , T , U 9 np , nps , ps , 
PO 

9 np , nps , ps , 
PO 

2 ps A , G , C , T , U np , nps , ps , 
PO PO 

10 np , nps , ps , 
PO 

2 ps A , G , C , T , U 7 np , nps , ps , 
PO 

0 np , nps , ps , 
PO 

3 ps A , G , C , T , U 10 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

3 ps A , G , C , T , U 9 np , nps , ps , 
PO 

8 mmm np , nps , ps , 
PO 

3 ps A , G , C , T , U 8 np , nps , ps , 
PO 

0 3 ps A , G , C , T , U 7 np , nps , ps , 
PO PO 

Z 

10 np , nps , ps , 
PO 

3 ps A , G , C , T , U np , nps , ps , 
PO 

Š 

6 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5mec , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clam , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , C , I , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP , 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

4 ps A , G , C , T , U 9 np , nps , ps , 
PO 

0 4 ps A , G , C , T , U 8 np , nps , ps , 
PO PO PO 

8 np , nps , ps , 
PO 

4 ps A , G , C , T , U 7 np , nps , ps , 
PO 

9 np , nps , ps , 
PO 

4 ps A , G , C , T , U np , nps , ps , 
PO 

10 4 ps np , nps , ps , 
PO 

A , G , C , T , U 5 np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

5 ps A , G , C , T , U 5 np , nps , ps , 
PO 

u 

6 np , nps , ps , 
PO 

5 ps A , G , C , T , U 9 np , nps , ps , 
PO 

u 

7 np , nps , ps , 
PO 

5 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 np , nps , ps , 5 ps A , G , C , T , U 6 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages Nucleobase 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

9 5 ps A , G , C , T , U 5 np , nps , ps , 
PO 

6 6 ps A , G , C , T , U 8 np , nps , ps , 
PO 

7 6 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 6 ps A , G , C , T , U 6 np , nps , ps , 
PO 

6 ps C , T , U 
PO PO 

10 6 ps A , G , C , T , U 4 np , nps , ps , 
PO PO 

6 6 ps A , G , C , T , U 8 np , nps , ps , 
PO 

7 6 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 ps PS A , G , C , T , U 6 np , nps , ps , 
PO 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO | DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , np , nps , ps , A , G , C , I , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

9 6 ps A , G , C , T , U np , nps , ps , 
PO 

10 6 & ps A , G , C , T , U 4 np , nps , ps , 
PO 

6 hehehehehehe 6 A , G , C , T , U ps 8 np , nps , ps , 
PO 

7 6 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 6 ps A , G , C , T , U 6 np , nps , ps , 
PO 

9 6 & ps A , G , C , T , U 5 np , nps , ps , 
PO 

10 6 & ps A , G , C , T , U 4 np , nps , ps , 
PO 

6 7 & ps A , G , C , T , U 8 np , nps , ps , 
PO 



US 2018 / 0135054 A1 May 17 , 2018 
15 

TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages Nucleobase 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

7 np , nps , ps , 
PO 

7 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

7 ps A , G , C , T , U 6 np , nps , ps , 
PO 

9 7 np , nps , ps , 
PO 

ps A , G , C , T , U 5 np , nps , ps , 
PO 

10 np , nps , ps , 
PO 

7 ps G , C , T , U 4 np , nps , ps , 
PO 

np , nps , ps , 
PO 

7 ps A , G , C , T , U 8 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

7 ps A , G , C , T , U 7 7 np , nps , ps , np , nps , 
PO 

8 np , nps , ps , 
PO 

7 ps A , G , C , T , U 6 np , nps , ps , 
PO 

9 np , nps , ps , 
PO 

7 ps A , G , C , T , U 5 np , nps , ps , 
PO 

10 np , nps , ps , 
PO 

7 ps A , G , C , T , U 4 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5mec , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , I , U , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

7 ps A , G , C , T , U 8 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

7 np , nps , ps , 
PO 

7 ps A , G , C , T , U 
PO 

8 np , nps , ps , 
PO 

7 ps A , G , C , T , U np , nps , ps , 
PO 

9 np , nps , ps , 
PO 

7 ps A , G , C , T , U np , nps , ps , 
PO 

10 7 ps A , G , C , T , U 4 np , nps , ps , 
PO 

np , nps , ps , 
PO 

5 8 ps A , G , C , T , U np , nps , ps , 
PO 

a 6 np , nps , ps , 
PO 

u 

np , nps , ps , 
PO 

ps A , G , C , T , U 7 np , nps , ps , 
PO 

u 

5 np , nps , ps , 
PO 

8 ps A , G , C , T , U 8 np , nps , ps , 
PO 

u 

5 np , nps , ps , 8 ps A , G , C , T , U 9 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

6 np , nps , ps , 
PO 

8 ps A , G , C , T , U 5 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

8 ps A , G , C , T , U 6 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

8 ps A , G , C , T , U 7 np , nps , ps , 
PO 

6 8 np , nps , ps , 
PO 

ps A , G , C , T , U 8 np , nps , ps , 
PO 

np , nps , ps , 
PO 

8 ps A , G , C , T , U 4 
PO 

| 

7 np , nps , ps , 
PO 

8 ps A , G , C , T , U 5 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

8 ps A , G , C , T , U 6 np , nps , ps , 
PO 

? 8 ps A , G , C , T , U 7 np , nps , ps , 
PO PO 

| 

8 8 np , nps , ps , 
PO 

ps A , G , C , T , U 6 np , nps , ps , 
PO 

- a a va a 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

8 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

8 ps A , G , C , T , U 5 np , nps , ps , 
PO 

8 8 np , nps , ps , 
PO 

, C , T , U ps 4 
PO 

5 np , nps , ps , 
PO 

8 ps A , G , C , T , U np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

8 ps A , G , C , T , U 7 np , nps , ps , 
PO u 

5 np , nps , ps , 
PO 

8 ps A , G , C , T , U 8 np , nps , ps , 
PO 

a 

u 5 np , nps , ps , 
PO 

8 A , G , C , T , U ps 9 np , nps , ps , 
PO 

6 8 ps np , nps , ps , 
PO 

A , G , C , T , U 5 np , nps , ps , 
PO 

a np , nps , ps , 
PO 

Ps A , G , C , T , U 6 np , nps , ps , 
PO 

a 6 np , nps , ps , 8 ps A , G , C , T , U 7 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

6 np , nps , ps , 
PO 

8 ps A , G , C , T , U 8 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

8 ps A , G , C , T , U 4 np , nps , ps , 
PO 

7 8 ps A , G , C , T , U np , nps , ps , 
PO 

5 np , nps , ps , 
PO mmmm 7 8 np , nps , ps , 

PO 
ps A , G , C , T , U 6 np , nps , ps , 

PO 

7 np , nps , ps , 
PO 

8 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

8 ps A , G , C , T , U np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

8 ps A , G , C , T , U 5 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

8 A , G , C , T , U ps 4 np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

8 ps A , G , C , T , U 6 np , nps , ps , 
PO 

5 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

8 A , G , C , T , U ps 7 np , nps , ps , 
PO 

np , nps , ps , 8 ps A , G , C , T , U 
PO PO 

8 ps np , nps , ps , 
PO 

A , G , C , T , U 9 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

8 ps A , G , C , T , U np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

8 ps A , G , C , T , U 6 np , nps , ps , 
PO 

. 6 np , nps , ps , 
PO 

8 ps A , G , C , T , U 7 np , nps , ps , 
PO 

6 8 ps np , nps , ps , 
PO 

A , G , C , T , U 8 np , nps , ps , 
PO 

7 8 np , nps , ps , 
PO 

ps A , G , C , T , U 4 np , nps , ps , 
PO 

7 np , nps , ps , 8 ps A , G , C , T , U 5 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

7 np , nps , ps , 
PO 

8 ps A , G , C , T , U 6 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

8 ps A , G , C , T , U np , nps , ps , 
PO 

8 8 np , nps , ps , 
PO 

ps A , G , C , T , U 6 np , nps , ps , 
PO mmmm np , nps , ps , 

PO 
8 ps A , G , C , T , U 5 np , nps , ps , 

PO 

np , nps , ps , 
PO 

9 ps A , G , C , T , U 5 np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

9 ps A , G , C , T , U 6 np , nps , ps , 
PO 

np , nps , ps , 
PO 

9 ps A , G , C , T , U np , nps , ps , 
PO 

9 ps A , G , C , T , U 8 np , nps , ps , 
PO PO 

9 ps A , G , C , T , U np , nps , ps , 
PO 

9 

v Ja aa aa aa a aa 
np , nps , ps , 
PO 

np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , I , U , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

9 ps A , G , C , T , U 5 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

9 ps , C , T , U 
PO 

9 ps np , nps , ps , 
PO 

A , G , C , T , U 7 np , nps , ps , 
PO 

np , nps , ps , 
PO 

9 ps A , G , C , T , U np , nps , ps , 
PO 

9 ps A , G , C , T , U 4 np , nps , ps , 
PO 

np , nps , ps , 
PO 

7 np , nps , ps , 9 ps A , G , C , T , U 5 ? np , nps , ps , 
PO PO 

7 9 ps np , nps , ps , 
PO 

A , G , C , T , U 6 3 np , nps , ps , 
PO 

v 7 np , nps , ps , 
PO 

9 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 np , nps , ps , 9 ps A , G , C , T , U a np , nps , ps , 
PO PO 
| 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

8 np , nps , ps , 
PO 

9 ps A , G , C , T , U 5 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

9 ps A , G , C , T , U 4 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

9 A , G , C , T , U ps 6 np , nps , ps , 
PO 

9 np , nps , ps , 
PO 

A , G , C , T , U ps 7 np , nps , ps , 
PO 

, T , U . 

9 np , nps , ps , 
PO 

ps A , G , C , T , U 8 np , nps , ps , 
PO 

| 

np , nps , ps , 
PO 

9 ps A , G , C , T , U 9 np , nps , ps , 

a aa aa a aa 
PO 

9 ps np , nps , ps , 
PO 

A , G , C , T , U 5 np , nps , ps , 
PO 

np , nps , ps , Y p s A , G , C , T , U 6 np , nps , ps , 
PO PO 

np , nps , ps , 
PO 

9 ps A , G , C , T , U 7 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

9 ps A , G , C , T , U 8 np , nps , ps , 
PO 

7 9 np , nps , ps , 
PO 

ps , C , T , U 4 
PO 

DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

9 ps np , nps , ps , 
PO 

A , G , C , T , U 5 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

9 ps A , G , C , T , U np , nps , ps , 
PO 

O V V V 

7 np , nps , ps , 
PO 

9 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

9 ps A , G , C , T , U 6 np , nps , ps , 
PO 

8 9 ps np , nps , ps , 
PO 

A , G , C , T , U 5 np , nps , ps , 
PO 

8 9 np , nps , ps , 
PO 

A , G , C , T , U ps 4 np , nps , ps , 
PO 

5 np , nps , ps , 9 ps A , G , C , T , U a np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

5 np , nps , ps , 
PO 

9 ps A , G , C , T , U 7 np , nps , ps , 
PO 

a 5 9 ps A , G , C , T , U np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

a 5 9 ps A , G , C , T , U 9 np , nps , ps , 
PO PO 

np , nps , ps , 
PO 

a np , nps , ps , 
PO 

9 ps A , G , C , T , U 5 np , nps , ps , 
PO 

a 2 np , nps , ps , 
PO 

ps A , G , C , T , U 6 np , nps , ps , 
PO 

a 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

| 

6 np , nps , ps , 
PO 

9 ps A , G , C , T , U 7 np , nps , ps , 
PO 

a 

a 6 np , nps , ps , 
PO 

9 ps A , G , C , T , U np , nps , ps , 
PO 

w ? 9 A , G , C , T , U 4 np , nps , ps , 
PO PO 

7 np , nps , ps , 9 A , G , C , T , U 5 np , nps , ps , 
PO PO 

7 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

9 A , G , C , T , U 6 np , nps , ps , U , 
PO 

w 7 np , nps , ps , 
PO 

9 A , G , C , T , U 
PO 

a 

å å 2 ?d zê de 

0 0 0 

8 9 np , nps , ps , 
PO 

A , G , C , T , U np , nps , ps , 
PO PO 

8 np , nps , ps , 
PO 

A , G , C , T , U np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

9 A , G , C , T , U 4 
PO PO 

DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

3 w A , G , C , T , U np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

3 10 w ps np , nps , ps , 
PO 

A , G , C , T , U 4 np , nps , ps , 
PO 

3 np , nps , ps , 10 ps A , G , C , T , U 5 np , nps , ps , 
PO PO 

w 3 np , nps , ps , 10 A , G , C , T , U ps a np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

3 np , nps , ps , 
PO 

10 ps A , G , C , T , U 7 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

10 ps A , G , C , T , U 8 np , nps , ps , 
PO 

3 np , nps , ps , 10 ps A , G , C , T , U 9 np , nps , ps , 
PO PO 

3 np , nps , ps , 
PO 

10 ps A , G , C , T , U 10 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

10 ps A , G , C , T , U 
PO 

4 np , nps , ps , 
PO 

10 ps A , G , C , T , U 4 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

10 ps A , G , C , T , U 5 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

10 ps A , G , C , T , U 6 np , nps , ps , 
PO 

| 

4 np , nps , ps , 10 ps A , G , C , T , U np , nps , ps , 
PO PO 

4 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

10 ps A , G , C , T , U 8 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

4 np , nps , ps , 
PO 

10 ps A , G , C , T , U 9 
PO 

4 10 ps A , G , C , T , U 10 np , nps , ps , 
PO 

np , nps , ps , 
PO 

10 ps np , nps , ps , 
PO 

A , G , C , T , U np , nps , ps , 
PO 

u 

5 10 ps np , nps , ps , 
PO 

A , G , C , T , U 5 np , nps , ps , 
PO 

u 

np , nps , ps , u 10 A , G , C , T , U ps 6 np , nps , ps , 
PO PO 

5 10 ps u np , nps , ps , 
PO 

A , G , C , T , U 7 np , nps , ps , 
PO 

5 np , nps , ps , 10 ps A , G , C , T , U 8 np , nps , ps , 
PO PO 

5 np , nps , ps , 10 ps A , G , C , T , U 9 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

6 np , nps , ps , 
PO 

10 ps A , G , C , T , U 5 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

10 ps A , G , C , T , U 6 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

10 ps A , G , C , T , U 7 np , nps , ps , 
PO mmmm 6 np , nps , ps , 

PO 
10 ps A , G , C , T , U 8 np , nps , ps , 

PO 

np , nps , ps , 
PO 

10 ps A , G , C , T , U 4 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

10 ps A , G , C , T , U 5 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

10 ps A , G , C , T , U 6 np , nps , ps , 
PO 

10 ps A , G , C , T , U 7 np , nps , ps , 
PO PO 

8 np , nps , ps , 
PO 

10 ps A , G , C , T , U 6 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

10 ps A , G , C , T , U 5 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

8 np , nps , ps , 10 ps , C , T , U 4 
PO PO 

5 np , nps , ps , 
PO 

10 ps A , G , C , T , U np , nps , ps , 
PO 

5 10 ps np , nps , ps , 
PO 

A , G , C , T , U 7 np , nps , ps , 
PO u 

5 np , nps , ps , 
PO 

10 ps A , G , C , T , U 8 np , nps , ps , 
PO 

a 

5 u np , nps , ps , 10 ps A , G , C , T , U 9 np , nps , ps , 
PO PO 

6 10 ps A , G , C , T , U np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

6 np , nps , ps , 10 ps A , G , C , T , U 6 np , nps , ps , 
PO PO 

a 6 np , nps , ps , 10 ps A , G , C , T , U 7 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

6 np , nps , ps , 
PO 

10 ps A , G , C , T , U 8 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

10 ps A , G , C , T , U 4 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

7 10 ps np , nps , ps , 
PO 

A , G , C , T , U 5 np , nps , ps , 
PO mmmm 7 np , nps , ps , 

PO 
10 ps A , G , C , T , U 6 np , nps , ps , 

PO 
' , , T , U , 

J 7 np , nps , ps , 
PO 

10 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

10 ps A , G , C , T , U np , nps , ps , 
PO 

a 8 np , nps , ps , 
PO 

10 ps A , G , C , T , U 5 np , nps , ps , 
PO 

8 10 ps A , G , C , T , U 4 np , nps , ps , 
PO PO 

np , nps , ps , 
PO 

10 ps A , G , C , T , U 6 np , nps , ps , 
PO 

np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

10 ps A , G , C , T , U 7 np , nps , ps , 
PO 

np , nps , ps , 10 ps A , G , C , T , U 
PO PO 

DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

10 ps np , nps , ps , 
PO 

A , G , C , T , U 9 np , nps , ps , 
PO 

np , nps , ps , 
PO 

10 

v v aa aa aa aa 
ps A , G , C , T , U np , nps , ps , 

PO PO 

np , nps , ps , 
PO 

10 ps A , G , C , T , U 6 np , nps , ps , 
PO 

np , nps , ps , 
PO 

10 A , G , C , T , U ps 7 np , nps , ps , 
PO 

10 ps np , nps , ps , 
PO 

A , G , C , T , U 8 np , nps , ps , 
PO 

7 np , nps , ps , 10 ps A , G , C , T , U 4 np , nps , ps , 
PO PO 

7 np , nps , ps , 10 ps A , G , C , T , U 5 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

7 np , nps , ps , 
PO 

10 ps A , G , C , T , U 6 np , nps , ps , 
PO 

7 np , nps , ps , 
PO 

10 ps A , G , C , T , U 7 np , nps , ps , 
PO 

8 np , nps , ps , 
PO 

10 ps A , G , C , T , U np , nps , ps , 
PO mmmm 8 np , nps , ps , 

PO 
10 ps A , G , C , T , U 5 np , nps , ps , 

PO 

np , nps , ps , 
PO 

10 ps A , G , C , T , U 
PO 

3 np , nps , ps , 
PO 

11 ps A , G , C , T , U 3 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

11 ps A , G , C , T , U 4 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

11 11 ps ps A , G , C , T , U 5 np , nps , ps , 
PO 

. 3 np , nps , ps , 
PO 

11 ps A , G , C , T , U 6 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

11 ps A , G , C , T , U 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

7 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

11 ps A , G , C , T , U 8 
PO PO 

3 np , nps , ps , 
PO 

11 ps A , G , C , T , U np , nps , ps , 
PO 

w ps np , nps , ps , 
PO 

11 A , G , C , T , U 10 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

11 ps A , G , C , T , U 3 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

11 ps A , G , C , T , U 4 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

11 ps A , G , C , T , U 5 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

11 ps A , G , C , T , U 6 np , nps , ps , 
PO 

4 np , nps , ps , 11 ps A , G , C , T , U 7 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

4 np , nps , ps , 
PO 

11 ps A , G , C , T , U 8 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

11 ps A , G , C , T , U 9 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , C , 1 
DAP , 5meC , 
5meU , G 
clamp , DAP 

4 = np , nps , ps , 
PO 

11 ps A , G , C , T , U 10 np , nps , ps , 
PO mmmm 5 = np , nps , ps , 

PO 
11 ps A , G , C , T , U 4 np , nps , ps , 

PO 
U , C , T , U , 

np , nps , ps , 
PO 

11 ps A , G , C , T , U 
PO 

5 np , nps , ps , 
PO 

11 ps A , G , C , T , U 6 np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

11 ps A , G , C , T , U 7 np , nps , ps , 
PO 

np , nps , ps , 
PO 

11 11 ps ps A , G , C , T , U 8 np , nps , ps , 
PO 

na va u o o o o A ? o 

| 

5 np , nps , ps , 
PO 

11 ps A , G , C , T , U 9 np , nps , ps , 
PO 

6 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

11 ps A , G , C , T , U 5 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

11 ps A , G , C , T , U 6 
PO PO 

DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

6 11 ps np , nps , ps , 
PO 

A , G , C , T , U 7 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

11 ps A , G , C , T , U np , nps , ps , 
PO 

2 np , nps , ps , 
PO 

12 ps A , G , C , T , U 2 np , nps , ps , 
PO 

2 np , nps , ps , 
PO 

12 ps A , G , C , T , U 3 np , nps , ps , 
PO 

2 12 ps np , nps , ps , 
PO 

A , G , C , T , U 4 np , nps , ps , 
PO 

2 np , nps , ps , 12 ps A , G , C , T , U 5 np , nps , ps , 
PO PO 

2 np , nps , ps , 12 ps A , G , C , T , U 6 np , nps , ps , 
PO PO 
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X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

2 np , nps , ps , 
PO 

12 ps A , G , C , T , U 7 np , nps , ps , 
PO 

N 2 np , nps , ps , 
PO 

12 ps A , G , C , T , U 8 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

2 np , nps , ps , 12 ps A , G , C , T , U 9 np , nps , ps , 
PO PO 

2 np , nps , ps , 
PO 

12 ps A , G , C , T , U 10 np , nps , ps , 
PO 

U , C , T , U , 

w 3 12 A , G , C , T , U 2 np , nps , ps , 
PO 

2 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

12 ps A , G , C , T , U 3 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

12 ps A , G , C , T , U 4 np , nps , ps , 
PO 

w 3 np , nps , ps , 
PO 

12 A , G , C , T , U 5 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

12 A , G , C , T , U 6 np , nps , ps , 
PO 

w 3 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

12 A , G , C , T , U 7 np , nps , ps , 
PO 

w ??? 12 A , G , C , T , U 8 np , nps , ps , 
PO PO PO å å 2 ?d zê de 

e § § § 

DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

3 np , nps , ps , 
PO 

A , G , C , T , U np , nps , ps , 
PO 

3 w 12 ps np , nps , ps , 
PO 

A , G , C , T , U 10 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

A , G , C , T , U 2 np , nps , ps , 
PO 

4 A , G , C , T , U np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

12 ps A , G , C , T , U 4 np , nps , ps , 
PO 

4 np , nps , ps , 12 ps A , G , C , T , U 5 np , nps , ps , 
PO PO 

4 np , nps , ps , 12 ps A , G , C , T , U 6 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

4 np , nps , ps , 
PO 

12 ps A , G , C , T , U 7 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

12 ps A , G , C , T , U 8 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

12 ps A , G , C , T , U np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

12 ps A , G , C , T , U 10 np , nps , ps , 
PO 

in 12 np , nps , ps , 
PO 

A , G , C , T , U 2 

PO 

| 

5 np , nps , ps , 
PO 

12 ps A , G , C , T , U 5 np , nps , ps , 
PO 

m 

5 np , nps , ps , 
PO 

12 ps A , G , C , T , U 6 np , nps , ps , 
PO 

o 

i n 

12 ps A , G , C , T , U 7 np , nps , ps , 
PO PO 

5 np , nps , ps , 
PO 

12 ps A , G , C , T , U 8 np , nps , ps , 
PO 

7 

5 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

in np , nps , ps , 
PO 

12 ps A , G , C , T , U 9 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

o 12 ps A , G , C , T , U 5 np , nps , ps , 
PO PO PO 

6 12 ps np , nps , ps , 
PO 

A , G , C , T , U 6 np , nps , ps , 
PO 

6 12 ps np , nps , ps , 
PO 

A , G , C , T , U 7 np , nps , ps , 
PO 

6 np , nps , ps , 
PO 

12 ps A , G , C , T , U 8 np , nps , ps , 
PO 

2 np , nps , ps , 
PO 

13 ps A , G , C , T , U 2 np , nps , ps , 
PO 

| 

2 13 ps np , nps , ps , 
PO 

A , G , C , T , U 3 np , nps , ps , 
PO 

2 np , nps , ps , 13 ps A , G , C , T , U 4 np , nps , ps , 
PO PO 

2 np , nps , ps , 13 ps A , G , C , T , U np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

2 np , nps , ps , 
PO 

13 ps A , G , C , T , U 6 np , nps , ps , 
PO 

2 np , nps , ps , 
PO 

13 ps A , G , C , T , U 7 np , nps , ps , 
PO 

2 np , nps , ps , 13 ps A , G , C , T , U a np , nps , ps , 
PO PO PO 

2 np , nps , ps , 
PO 

13 ps A , G , C , T , U 9 np , nps , ps , 
PO 

13 N np , nps , ps , 
PO 

ps A , G , C , T , U 10 np , nps , ps , 
PO 

3 w np , nps , ps , 
PO 

13 A , G , C , T , U ps 2 np , nps , ps , 
PO 

w 3 np , nps , ps , 
PO 

13 A , G , C , T , U 3 np , nps , ps , 
PO 

w 13 A , G , C , T , U 4 np , nps , ps , 
PO PO 

3 np , nps , ps , 
PO 

13 A , G , C , T , U np , nps , ps , 
PO 

3 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

w np , nps , ps , 
PO 

13 A , G , C , T , U 6 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

w 3 np , nps , ps , 
PO a di e di ?d å 13 A , G , C , T , U 

PO 

3 w np , nps , ps , 
PO 

13 A , G , C , T , U 
PO 

w np , nps , ps , 
PO 

13 A , G , C , T , U 9 np , nps , ps , 
PO 

3 w np , nps , ps , 
PO 

13 A , G , C , T , U 10 np , nps , ps , 
PO 

+ 4 np , nps , ps , 
PO 

13 A , G , C , T , U 2 np , nps , ps , 
PO 

4 13 ps np , nps , ps , 
PO 

A , G , C , T , U 3 np , nps , ps , 
PO 

4 np , nps , ps , 13 ps A , G , C , T , U 4 np , nps , ps , 
PO PO 

+ 4 np , nps , ps , 13 ps A , G , C , T , U 5 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

4 np , nps , ps , 
PO 

13 ps A , G , C , T , U 6 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

13 ps A , G , C , T , U 7 np , nps , ps , 
PO 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

4 np , nps , ps , 
PO 

13 ps A , G , C , T , U np , nps , ps , 
PO PO mmmm A 4 np , nps , ps , 

PO 
13 ps A , G , C , T , U 9 np , nps , ps , 

PO 
U , C , T , U , 

4 13 np , nps , ps , 
PO 

ps A , G , C , T , U 10 np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

13 ps A , G , C , T , U 4 np , nps , ps , 
PO 

5 np , nps , ps , 
PO 

13 ps A , G , C , T , U 5 np , nps , ps , 
PO 

u 13 ps A , G , C , T , U 6 75 np , nps , ps , 
PO PO 

5 np , nps , ps , 
PO 

13 ps A , G , C , T , U np , nps , ps , 
PO 

a 5 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5mec , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

13 ps A , G , C , T , U 8 np , nps , ps , 
PO 

a np , nps , ps , 13 ps A , G , C , T , U 9 
PO PO PO 

DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

a 13 ps np , nps , ps , 
PO 

A , G , C , T , U np , nps , ps , 
PO 

6 13 ps np , nps , ps , 
PO 

A , G , C , T , U np , nps , ps , 
PO 

a 

6 np , nps , ps , 
PO 

13 ps A , G , C , T , U 7 np , nps , ps , 
PO 

a 

a 6 np , nps , ps , 
PO 

13 ps A , G , C , T , U 8 np , nps , ps , 
PO 

2 14 ps np , nps , ps , 
PO 

A , G , C , T , U 2 np , nps , ps , 
PO 

2 np , nps , ps , 14 ps A , G , C , T , U 3 np , nps , ps , 
PO PO 

N 2 np , nps , ps , 14 A , G , C , T , U ps np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions Nucleobase 

2 np , nps , ps , 
PO 

14 ps A , G , C , T , U 5 np , nps , ps , 
PO 

N 2 14 ps np , nps , ps , 
PO 

A , G , C , T , U 6 np , nps , ps , 
PO 

2 ? N np , nps , ps , 
PO 

14 ps 0 A , G , C , T , U np , nps , ps , 
PO 

2 np , nps , ps , 
PO 

14 ps A , G , C , T , U 8 np , nps , ps , 
PO 

? N 14 np , nps , ps , 
PO 

A , G , C , T , U 9 2 np , nps , ps , 
PO 

| 
N 2 np , nps , ps , 

PO 
14 ps A , G , C , T , U 10 np , nps , ps , 

PO 

w 3 np , nps , ps , 
PO 

14 ps A , G , C , T , U 2 np , nps , ps , 
PO 

w 3 np , nps , ps , 
PO 

14 ps A , G , C , T , U w 3 np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

14 ps A , G , C , T , U 4 np , nps , ps , 
PO 

3 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , A , G , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

w np , nps , ps , 
PO 

14 ps A , G , C , T , U 5 

A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G . 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 
A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , 
PO 

w ??? np , nps , ps , 14 ps A , G , C , T , U 6 
PO PO PO a 

3 w np , nps , ps , 
PO 

14 A , G , C , T , U ps 7 np , nps , ps , 
PO w 

3 w 14 ps np , nps , ps , 
PO 

A , G , C , T , U np , nps , ps , 
PO 

3 np , nps , ps , 
PO 

14 w ps A , G , C , T , U 9 np , nps , ps , 
PO 

3 w np , nps , ps , 
PO 

14 A , G , C , T , U ps 10 np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

14 ps A , G , C , T , U np , nps , ps , 
PO 

4 np , nps , ps , 
PO 

14 ps A , G , C , T , U 3 np , nps , ps , 
PO 

+ 4 np , nps , ps , 14 ps A , G , C , T , U 4 np , nps , ps , 
PO PO 
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TABLE B - continued 
X Domain Y Domain Z Domain 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

Number Intersubunit 
of Nucs Linkages Nucleobase 

Number Intersubunit Nucleobase 
of Nucs Linkages Substitutions 

4 14 ps A , G , C , T , U 5 

4 14 PS A , G , C , T , U 6 

4 14 ps A , G , C , T , U 7 

4 14 ps A , G , C , T , U 8 

4 14 ps A , G , C , T , U 9 

4 14 ps A , G , C , T , U 10 

5 14 ps A , G , C , T , U 4 
u 

5 14 ps A , G , C , T , U 5 
u 

5 14 ps 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO | DAP , 5meC , 

5meU , G . 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

A , G , C , T , U 6 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G . 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO PO DAP , 5meC , 

5meU , G . 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G . 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
| DAP , 5meC , 
5meU , G 
clamp , DAP 

np , nps , ps , A , G , C , T , U , 
PO DAP , 5meC , 

5meU , G 
clamp , DAP 

PO 

u 5 14 A , G , C , T , U ps 7 
PO PO 

5 14 ps A , G , C , T , U 8 

o 5 14 ps A , G , C , T , U 9 

| 
o 14 ps A , G , C , T , U 5 

6 14 ps A , G , C , T , U 6 
PO 

6 14 ps A , G , C , T , U 7 3 PO 

o 6 14 ps A , G , C , T , U 
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[ 0092 ] In Table B , the nucleotides in each of the X and Z 
domains can be one or more of the numbered nucleotides in 
Table A . In some embodiments , the chimeric oligonucle 
otides of Table B include at least 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 or more 
of the modified nucleotides in Table A . In some embodi 
ments , all of the nucleotides of X and / or Z are modified 
nucleotides . In some embodiments , the nucleotides in Table 
B are selected from certain modified nucleotides listed in 
Table A such as nucleotide numbers 1 - 4 or 5 - 8 or 9 - 12 or 
13 - 16 or 17 - 20 or 21 - 24 or 25 - 28 or 29 - 30 or 31 - 32 or 33 . 
In some embodiments the nucleotides in Table B are selected 
from certain modified nucleotides listed in Table A such as 
nucleotide numbers 9 - 12 and 21 - 28 , or 9 - 12 and 21 - 24 , or 
1 - 4 and 21 - 28 , or 1 - 4 and 21 - 24 , or 5 - 8 and 21 - 28 , or 5 - 8 and 
21 - 24 . In some embodiments , the nucleotides in Table B are 
selected from one or two or three modified nucleotides listed 
in Table A such as nucleotide numbers 29 - 31 or 31 - 32 or 33 . 
In some embodiments , the nucleotides in Table Bare 

selected from certain modified nucleotides listed in Table A 
such as nucleotide numbers 29 or 31 or 33 . The nucleotides 
in the Y domain of Table B can include nucleotides of 
Formula B . 
10093 ] In some embodiments , the oligonucleotide of Table 
B is conjugated at the 5 ' and / or 3 ' end to a ligand - targeting 
group or a pharmacophore . 
0094 ] In some embodiments , the nucleotide compounds 
of the present disclosure include one of the following 
sequence : 5 - GCAGAGGTGAAGCGAAGUGC - 3 ' ( SEO 
ID NO : 159 ) , or other sequences in Table H ( below ) . 
[ 0095 ] In some embodiments , the oligonucleotide com 
prises a sequence in Table C . In table C , X is independently 
in each instance a natural or an unmodified nucleobase or a 
modified nucleobase . In some embodiments , each X is 
independently selected from A , C , G , U , T , 2 , 6 - diaminopu 
rine , a 5 - Me pyrimidine ( e . g . , 5 - methylcytosine , 5 - methy 
luracil ) , and a g - clamp . 

TABLE C 

Modified Sequence ( 5 ' , - 3 ' ) 
5 ' - mXpsmXpsmXpsmXpsmXp smXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmXps 
mX - 3 ' 

5 ' - mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmXps 
mXps - Chol - 3 ' 

5 ' - mXpsmXpsmXpsmXpsmXpsmXp sXpsXpsXpsXpsXpsXpsmXp smXpsmXpsmXpsmXpsmXp smXps 
mX - GalNAC - 3 ! 

5 ' - mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXp 
smX - 31 

5 ' - mXpsmXpsmXpsmXpsmXpsmXp sXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXp 
smX - Chol - 3 ' 

5 ' - mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXp 
smX - GalNAC - 3 
5 ' - mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXp smXp smXpsmXpsmXps 
mX 

5 ' - mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXp smXpsmXpsmXps 
mX - Chol - 31 
5 ' - mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXp smXpsmXpsmXpsmXps 
mX - GalNAC - 3 ' 

5 ' - XnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnps - 3 - NH2 - X - 3 ' 
5 ' - XnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnps - 3 - NH2 - X - 3 
5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnps - 3 - NH2 - X - 3 ' 
5 ' - XnpsXnpsXnpsXnpsXpsXpsXpsXpsXp sXnpsXnpsXnpsXnps - 3 - NH2 - X - 3 ' 

5 ' - XnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnps - 3 - NH2 - X - 3 ' 
5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NHA - X - 3 ' 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NHA - X - 3 ' 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NHA - X - 3 ' 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NHA - X - 3 ' 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NHA - X - 3 ' 



US 2018 / 0135054 A1 May 17 , 2018 
33 

TABLE C - continued 
Modified Sequence ( 5 ' , - 3 ' ) 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NH - X - 3 ' 
5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NH - X - 3 ' . 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NHA - X - 3 ' 
5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnp sXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 
NH - X - 3 ' 
5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 NH2 
X - 3 ! 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 NH2 
X - 3 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnps - 3 NH2 - X 
3 ! 

5 ' - XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXp sXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps - 3 - NH2 
X - 3 ! 

5 ' - mXpsmXp smXp smXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXp smXpsmX - 3 ' 

5 ' - mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmeXps mx 
GalNAC - 3 

5 ' - mXp smXpsmXpsmXpsmXpsXpsxpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXp smXpsmXpoGa 
1NAC - 3 

5 ' - mXp smXpsmXpsmXmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXp smXp smXpsmXpo 
GalNAC - 3 

5 ' - mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXps 
mXpsmXpoGalNAC - 3 ' 

5 ' - mXpsmXpsmXp smXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXps 
mXpsmXpoGalNAC - 3 ' 

5 ' - fXnpsfXnpsfXnpsfXnpsfXnpsfXnp sXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfXnpsfXnpsfXnp 
S - 3 - NH2 - fx - 3 ' 

5 ' - fXnpsfXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfXnpsfXnps 
3 - NH2 - fX - 3 ' 

5 ' - fXnpsfXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfXnps - 3 
NH2 - fX - 3 ' 

5 ' - XnPXnPXnpXnpXnpXnpXpsXpsXpsXpsXpsXpsXnPXnPXnpXnpXnpXnpXnp - 3 NH2 - X - 3 ' 
5 ' - XnpsfXnpsfXnpsXnpsfXnpsXnpsXpsXpsXpsXpsXpsXpsfXnpsXnpsfXnpsfXnpsXnpsfXnpsXnps - 3 
NH2 - EX - 3 ' 

5 ' - XnpfXnpfXnpXnpfXnpXnpXpsXpsXpsXpsXpsXpsfXnpXnpfXnpfXnpXnpfXnpXnp - 3 NH2 - fX - 3 ' 

5 ' - XnpsXfXnpsXfXnpsXnspXfXnpsXnpsXpsXpsXpsXpsXpsXpsXfXnpsXnpsXfXnpsXfXnpsXnpsXfX 
npsXnpsXfX - 3 ' 

5 ' - XnpXfXnpXfXnPXnpXfXnpXnpXpsXpsXpsXpsXpsXpsXfXnPXnpXfXnPXFXnPXnpXfXnPXnPXEX 
3 ! 

5 ' - XnpXfXnpXfXnPXnpXfXnPXnpXpsXpsXpsXpsXpsXpsXpsXnpXfXnpXfXnpXnpXfXnpXnpXfX - 3 ' 

5 - mXpsmXpsmXpsmXp smXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXp smXpsmXpsmXpsmXpsm 
X - GalNAC - 3 

5 ' - mXpsmXp smXp smXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXp smXpsmXpsmXpsmX 
3 ! 

5 ' - mXpsmXpsmXpsmXpsmXpsmXpsmXp sXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXps 
mX 3 ! 
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TABLE C - continued 
Modified Modified Sequence ( 5 ' , - 3 ' ) 

5 ' - mXp smXp smXp smXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXp smXpsmeXp smX 
3 ! 

5 ' - mXpsmXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmeXpsm 
X 3 ' 

5 ' - mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmX 3 ' 

5 ' - mXpsmXpsmXp smXmXpsmXpsXpsXpsXpsXpsXpsXpsXp sXpsmXpsmXpsmXpsmXpsmXpsmX 3 ' 
5 ' - mXpsmXpsmXpsmXmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX 
3 ! 

5 ' - GalNAC - NHC6 - 
psmXpsm5meXpsm5meXpsmXpsm5meXpsXpsXpsXpsXpsXpsXpsXpsXpsXps5meXpsmXpsmXpsm5 
meXpsmXpsmX 3 ' 

5 ' - GalNAC - NHC6 
psm5meXpsmXp smXpsmXpsmXpsXpsXpsXpsXps5meXps 5meXpsXps5meXpsXpsXpsmXpsmXpsmX 
psmXpsmX 3 ! 

5 ' - GalNAC - NHC6 
psmXpsmXpsmXpsmXpsmXp sXpsXpsXpsXpsXps5meXpsXps5meXps5meXps5meXpsm5meXpsmXps 
mXpsmXpsmX 3 ! 

5 ' GalNAC - NHC6 
psmXpsmXpsmXpsmXpsmXpsXpsXps5meXpsXps5meXps5meXps5meXps5meXpsXpsXpsmXpsmXps 
mXpsm5meXpsmX 3 ' 

5 ' GalNAC - NHC6 - psmXpsmXpsm5meXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXps5meXpsXpsmXpsmXpsmXpsmXps 
mX 3 ' 

mXpsmXpsmXpsmXpsmXpsmXp smXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXp smXpsmXpsmX 
mXpsmXpsmXpsmXpsmXpsmXp sXpsXpsXpsXpsXp sXpsXpsXp smXp smXpsmXpsmXpsmXp smX 

mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX 

mXpsmXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX / G 
alNAc / 

mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX / Gal 
NAC / 

mXpsmXpsmXpsmXpsmXpsmXpsmXp sXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmx / 3 
CholTEG / 

mXpsmXpsmXpsmXpsmXp smXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmx / 3C 
holTEG / 

mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmx / 
3 CholTEG / 

5 ' - mXps5mmXpsmXpsmåpsmXpsmXpsXpsXpsXpsXpsXpsXp5mmXp smXpsmXpsmåpsmXpsmXpsm 
Xpsm5meX - 3 

5 ' - mXps5mmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXps5mmXpsmXpsmXpsmXpsmXpsmXps 
mXps 5mmX - CholesXerol - 3 ' 

5 ' - mXps5mmXp smXpsmXpsmXpsmXpsXpsXpsXpsXpsXp sXp5mmXp smXpsmXpsmXpsmXpsmXpsm 
Xps5mmX - TEG - CholesXerol - 3 ' . 

5 ' - mXps5mmXp smXpsmXpsmXpsmXpsXpsXpsXpsXpsXp sXps5mmXpsmXp smXpsmXpsmXpsmXps 
mXps5mmX - Tocopherol - 3 ' 

5 ' - mXps5mmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXps5mmXpsmXpsmXpsmXpsmXpsmXps 
mXps 5mmX - TEG - Tocopherol - 3 ' 

5 ' - mXps5mmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXps5mmXpsmXpsmXpsmXpsmXpsmXps 
mXps 5mmX - GalNAC - 3 ' 

5 ' - mXpsm5meXpsmXp smXpsmXpsmXpsXpsXpsXpsXpsXpsXps5meXpsmXpsmXpsmXpsmXpsmXps 
mXpsm5mex - 3 ! 
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TABLE C - continued 
Modified Sequence ( 5 ' , - 3 ' ) . 

5 ' - mXpsm5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXps5meXpsmXpsmXpsmXpsm / psmXps 
mXpsm5mex - po - Chol - 3 ' 
5 ' - mXpsm5meXpsmXp smXp smXpsmXpsXpsXpsXp sXpsXpsXps5meXpsmXpsmXpsmXpsmXpsmXps 
mXpsm5mex - po - Tocopherol - 3 ' 

5 ' - mXpsm5meXpsmXp smXp smXp smXpsXp sXpsXpsXpsXpsXps5meXp smXpsmXpsmXpsmXpsmXps 
mXpsm5meX - po - GalNAC - 3 ' 

5 ' - mXpsm5meXpsmXp smXp smXp smXpsXpsXpsXpsXpsXpsXps5meXp sXpsmXpsmXp smXpsmXpsm 
Xpsm5meX - 3 ! 

5 ' - mXpsm5meXpsmXp smXpsmXp smXpsXpsXpsXpsXpsXpsXps5meXpsXpsmXpsmXp smXpsmXpsm 
Xpsm5meX - po - Chol - 3 ' 

5 ' - mXpsm5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXps5meXpsXpsmXpsmXpsmXpsmXpsm 
Xpsm5mex - po - Tocopherol - 3 ' 

5 ' - mXpsm5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXps5meXpsXpsmXpsmXpsmXpsmXpsm 
Xpsm5meX - po - GalNAc - 3 ' 

5 - mXps 2 - 4 - OXH - XpsmXps2 - 4 - OXH , - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps2 - 4 
OXH2 - XpsmXps2 - 4 - OXH2 - Xp smXps2 - 4 - OXH2 - Xps mX - 3 

5 - mXps 2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps 2 - 4 
OXH2 - XpsmXps2 - 4 - OXH2 - Xp smXps2 - 4 - OXH2 - Xps mX - Chol - 3 

5 - mXps 2 - 4 - OXH2 - Xp smXps2 - 4 - OXH2 - XpsmXps 2 - 4 - OXH2 - XpsXpsXpsXpsXpsXp sXpsXpsmXps 2 - 4 
OXH ) - XpsmXps2 - 4 - OXH2 - Xp smXps 2 - 4 - OXH2 - Xps MX - XoXo - 3 

5 - mXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps2 - 4 
OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps 2 - 4 - OXH2 - Xps mX - GalNAC - 3 

5 - mXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps2 - 4 
OXH2 - XpsmXps2 - 4 - OXH2 - Xp smXps 2 - 4 - OXH2 - Xps MX - 3 

5 - mXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps2 - 4 
OXH2 - XpsmXps 2 - 4 - 0XH2 - XpsmXps2 - 4 - 0XH2 - Xps mx - Chol - 3 
5 - mXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps2 - 4 
OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps 2 - 4 - OXH2 - Xps mX - XoXo - 3 

5 - mXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH , - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps2 - 4 
OXH2 - XpsmXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH2 - Xps mX - GalNAC - 3 

5 - mXps2 - 4 - OXH2 - XpsmXps2 - 4 - OXH - XpsmXps2 - 4 - OXH2 - XpsXpsXpsXpsXpsXpsXpsXpsmXps2 - 4 
OXH2 - XpsmXps 2 - 4 - OXH2 - XpsmXps 2 - 4 - OXH2 - XpsmX - 3 

5 - dXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXn - 3 

5 - dXnpsfXnpsXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfXn 3 ' 

5 - fXnpsXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXnpsfXnpsfXnpsfXnpsfXnpsfXnpsfXnpsX 
n - 3 

5 - fXnpsXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfXnpsXn 
3 ! 

5 ' - dXnpmXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXnpmX 
npmXnp - 3 ' 

5 ' - dXnpmXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXnp 
mXnp - 3 

5 ' - dXnpmXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpmXnpmXnpmXnpm 
Xnp - 3 ' 

5 ' - dXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXnpm 
Xnp - 3 ' 

5 ' - dXnpmXnpmXnpmXnpmXnpXp sXpsXpsXpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXn 
p - 3 ! 
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TABLE C - continued 
Modified Sequence ( 5 ' , - 3 ' ) 

mXnpsmoeXnpsmoeXnpsmXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmXnpsmoe 
XnpsmXnpsmoeXnp - C6 - NH - GalNAc6 
moeXpsmoeXpsmoeXpsmoeXp smoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXp 
smoeXpsmoeX - po - GalNAc2 

mXnpsmoeXnpsmoeXnpsmXnp smoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmXnpsmoe 
XnpsmXnpsmoeXnpo - C6 - NH - GalNAc - 6 

GalNAc - 2 - pofXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfX 
npsfXn 

GalNAc2 - moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXn 
psmoeXnp smoeXnpsmoeXnpsmoeXn 

moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXp 
smoeXp smoeX - GalNAc2 

GalNAc 2 - moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXn 
psmoeXnpsmoeXnpsmoeXnpsmoeXn 

GalNac - moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnps 
moeXnpsmoeXnpsmoeXnpsmoeXn 

GalNAC2 
mXnpsmXnpsmXnpsmXnpsmXnpsXpsXp sXpsXp sXpsXps Xp sXpsXp sXpsmoeXnpsmoeXnpsmoeXnps 
moeXnpsmoeXn 

GalNac6 - NH – C6 - 
moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXp sXpsXp sXpsXpsmoeXpsmoeXpsmoeXp 
smoeXp smoeX 

GalNAc2 
mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnps 
mXn 

GalNAc2 - etoXnpsetoXnpsetoXnpsetoXnpsetoXnpsXps 
XpsXpsXpsXpsXpsXpsXpsXpsXpsetoXnpsetoXnpsetoXnpsetoXnpsetoXn 
GalNAc2 
moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsm 
XnpsmXnpsmXn 

moeXpsmoemXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXps5mXpsXpsXpsmoeXpsmoeXpsm 
oeXpsmoeXp smoemX 

moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXn 
psmoeXnpsmoeXnpsmoeXn 

mXps5mmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXps5mXpsXpsXpsmXpsmXpsmXpsmXps5mmX 
mXnpsmXnpsmXnpsmXnps 
mXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnpsmXn 
GalNAc2 - moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsxps XpsXpsXps XpsXpsXps XpsXpsXps 
moeXnpsmoeXnpsmoeXnps moeXnpsmoeXn 

GalNAc6 - NH – C6 - 
moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXp 
smoeXpsmoex 

5 ' moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoe 
XpsmoeXp smoeX - GalNAc2 

GalNAc2 
mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnps 
mXn ' 

mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmX 
GalNAC 

GalNAc2 - moeXnp smoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXps 
XpsXpsXpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXn 
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TABLE C - continued 
Modified Sequence ( 5 ' , - 3 ' ) 

moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXn 
psmoeXnpsmoeXnpsmoeXnp - C6 - NH - GalNAc6 

GalNAC2 
moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXn 
psmoeXnpsmoeXnpsmoeXn 

GalNAC - XnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXn 
GalNAC 
mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnps 
m?n 

GalNAc - fXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnps 
3 nh2 - fx 

GalNAC 
afXnpsafXnpsafXnpsafXnpsafXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsafXnpsafXnpsafXnpsafXnps 
afxn 

GalNAC - dxnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnps - 3nh2 - X 

GalNAc - mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXps 
XpsmXnpsmXnpsmXnp smXnpsmXn 

GalNAc - fXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXp sXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnps 
3 nh2 - fx 

GalNAC 
mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXps5MeXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsm 
XnpsmXnpsmXn 

GalNAC - 
moeXnpsmoeXnpsmoeXnpsmoeXnp smoeXnpsXpsXp sXpsXpsXps5MeXpsXpsXpsXpsXpsmoeXnpsmo 
eXnpsmoeXnpsmoeXnpsmoeXnpsmoeXn 

moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXp 
smoeXpsmoeX 

moeXnpsmoeXnpsmoeXnpsmoeXnp smoeXnpsXpsXp sXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXn 
psmoeXnp smoeXnpsmoeXn 

fXnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfx - C6 – NH 
GalNAc6 

fXnpsfXnpsfanpsignisfXnpsXpsXpsXpsXpsXpXpsXpsXpsXpsXpsfXnpsfanpsfXnpsfXnpsfXnp - C6 - NH 
GalNAc6 

mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXp sXpsXpsXpsXpsXpsXps mXnpsmXnpsmXnps 
mXnpsmXnp - C6 - NH - GalNAc6 

mXnp smXnpsmXnpsmXnpsmXnpsXpXpsXpsXpsXpsXpsXpsXpsXpsXps 
mXnpsmXnpsmXnpsmXnpsmX - C6 - NH - GalNAc6 

moeXnp smoeXnpsmoeXnpsmoeXnpsmoeXnpsXps XpsXpsXps XpsXpsXps XpsXpsXps 
moeXnp smoeXnpsmoeXnpsmoeXnpsmoeXnp - C6 - NH - GalNAc6 

moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXn 
psmoeXnp smoeXnpsmoeX - C6 - NH - GalNAc6 

GalNAc2 - moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXps 
XpsXpsXpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXn 

GalNAc2 - etoXnpsetoXnpsetoXnpsetoXnpsetoXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps 
etoXnpsetoXnpsetoXnpsetoXnpsetoXn 

mXnpsmXnps2 - 4 - OCH XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps2 - 4 
OCH XnpsmXnpsmXnp smXnps3 - NH2mX 

mXnpsmXnps2 - 4 - OCH _ CH XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps2 - 4 
OCH2CH2XnpsmXnpsmXnpsmXnps3 - NH2mX 
mXnpsmXnps2 - 4 - OCH CH XnpsmXnps2 - 40CH2CH XnpsXpsXpsXpsXps XpsXpsXpsxpsXpsXps2 - 4 
OCH CH XnpsmXnpsmXnpsmXnps3 - NH2mX 
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TABLE C - continued 
Modified Sequence ( 5 ' , - 3 ' ) 

mXnpsmXnpsmXnpsmXnps2 - 4 - OCH CH XnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps2 - 4 
OCH2CH2XnpsmXnpsmXnpsmXnps3 - NH2mX 

5 - mXnpsmCnpsmXnpsmXnpsmXnps 2 - 4 - OCH CH XnpsXpsXpsXpsXpsXpsXpsXpsXps 
mXnpsmXnpsmXnps2 - 4 - OCH2CH2XnpsmXnpsmXnps3 - NH2MX - 3 

mXnpsmXnpsmXnpsmCnpsmXnps2 - 4 - OCH _ CH _ XnpsXpsXpsXpsXpsXpsXpsXpsXps 2 - 4 
OCH CH XnpsmXnp smXnps2 - 4 - OCH2CH2XnpsmXnpsmXnps3 - NH2mX 

mXnpsmXnpsmXnp smXnpsmXnps2 - 4 - OCH2CH2XnpsXpsXpsXpsXpsXpsXpsXpsXps2 - 4 - OCH2CH2 
XnpsmXnps2 - 4 - OCH CH XnpsmXnp smXnpsmXnps3 - NH MX 

2 
40CH , CH XnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXn 
ps2 - 40CH2CH2Xnps3 - NH2MX 

2 - 4 OCH2CH2XnpsmXnpsmXnps2 
40CH , CH , XnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnps2 - 4 OCH , CH XnpsmXnps2 
40CH2CH Xnps3 - NH2mX 

2 - 40CH2CH2XnpsmXnps2 - 4 
OCH2CH2XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnps3 - 
NHAmX 

2 - 40CH , CH , XnpsmXnpsmXnpsmXnpsmXnps2 - 4 
OCH CH XnpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnps2 - 4 - OCH CH XnpsmXnpsm2 
40CH2CH2Xnps3 - NH2mX 

2 - 4 OCH2CH2XnpsmXnp smXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXps 
mXnp smXnpsmXnpsmXnpsmXnpsm2 - 4 OCH _ CH _ Xnps3 - NH2mX 

mXnpsmXnpsmXnpsmXnpsmXnpsxpsXpsXpsXpsXpsXpsXpsXpsxpsXpsmXnpsmXnp smXnpsmXnps 
3 - NH2mX 

mXnps2 - 4 OCH CH XnpsmXnps2 - 4 
OCH CH XnpsmXnpsXpsXpsXpsXpsXpsXpsxpsXpsXpsXpsmXnpsmXnps 2 - 4 
OCH CH XnpsmXnps3 - NH2mX 

2 - 4 OCH CH XnpsmXnps2 
40CH2CH2XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnps 2 - 4 
OCH CH XnpsmXnps2 - OCH2CH23 - NH2X 
2 - 4 OCH CH XnpsmXnps2 - 4 
OCH CH XnpsmXnpsmCnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsmXnps2 - 4 
OCH CH XnpsmXnpsmXnpsmXnps2 - 4 OCH2CH2Xnps3 - NH2mX 

mXnps2 - 40CH2CH2XnpsmXnps2 - 4 OCH CH2 
XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsmXnps2 - 4 OCH CH XnpsmXnpsmXnps2 
40CH CH XnpsmXnps3 - NH2mX 

[ 0096 ] In embodiments , each of the nucleotides of a 
domain are modified . In embodiments , each of the nucleo 
tides of a domain have the same modifications . In embodi 
ments , each of the nucleotides of the X and Z domains are 
modified . In embodiments , each of the nucleotides of the X 
and Z domains have the same modifications . In embodi 
ments , each of the nucleotides of a domain are modified with 
2 ' MOE . In embodiments , each of the nucleotides of the X 
and Z domains are modified with 2 ' MOE . In embodiments , 
each of the nucleotides of a domain are modified with 2 
OMe . In embodiments , each of the nucleotides of the X and 
Z domains are modified with 2 ' OMe . In embodiments , each 
of the nucleotides of a domain are modified with 2 ' OEt . In 
embodiments , each of the nucleotides of the X and Z 
domains are modified with 2 ' OEt . In embodiments , each of 
the nucleotides of the X and Z domains are linked by an NPS 
linkage . In embodiments , the X and Z domains have the 
same number of nucleotides . In embodiments , the X and Z 
domains each have 4 - 8 nucleotides . In embodiments , the X 

and Z domains each have 5 - 6 nucleotides . In embodiments , 
the X and Z domains each have 5 nucleotides . In embodi 
ments , the Y domain has at least twice the number of 
nucleotides as each of the X and Z domains . In embodi 
ments , the Y domain has 8 - 12 nucleotides . In embodiments , 
the Y domain has 10 nucleotides . In embodiments , each of 
the nucleotides of the Y domain are linked by a PS linkage . 
In embodiments , at least one nucleobase of the oligonucle 
otide is modified . In embodiments , at least one nucleobase 
adjacent to the 3 ' terminal end of the oligonucleotide is 
modified . In embodiments , at least one nucleobase in the Z 
domain of the oligonucleotide is modified . In embodiments , 
at least one nucleobase in the Y domain of the oligonucle 
otide is modified . 
[ 0097 ] In some embodiments , the oligonucleotide repre 
sented by Formula ( VI ) or ( VI ' ) is selected from Table D . In 
other embodiments , the oligonucleotide represented by For 
mula ( VI ) or ( VI ' ) has a sequence that differs from a 
chimeric oligonucleotide of Table D by one modified 
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nucleotide . In other embodiments , the oligonucleotide rep - 
resented by Formula ( VI ) or ( VI ' ) has a sequence that differs 
from an oligonucleotide of Table D by 1 , 2 , 3 or 4 nucleo 

tides . Specific embodiments of the chimeric oligonucleotide 
represented by Formula ( VI ) or ( VI ' ) are listed below in 
Table D : 

TABLE D 

# ID # ID 
SEQ 

ID NO : Modified Sequence ( 5 ' - 3 ' ) ID NO : Modified Sequence ( 5 ' - 3 ' ) 
160 5 ' - mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsmCpsmGpsmApsmAp smGpsmUpsmGpsmC 101 

3 ! 

102 161 5 ' - mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsmCpsmGpsmApsmAp smGpsmUpsmGpsmc 
ps - Chol - 3 ! 

103 162 5 ' - mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsmCpsmGpsmApsmAp smGpsmUpsmGpsmC 
GalNAC - 3 

104 163 mGpsmApsmUpsmUpsmApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG 

105 164 5 ' - mGpsmApsmUpsmUpsmApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsm 
G - Chol - 31 

106 165 5 ' - mGpsmap smUp smUp smApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApSmAp smApsm 
G - GalNAC - 3 ' 

107 5 ' - MGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGps TpsmGpsmApsmApSmApsmApsmApsmG 
108 108 167 5 ' - mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG 

Chol - 3 

109 168 5 ' - mGpsmAp smUpsmUpsmApsGpsGps CpsApsGpsApsGpsGpsTp smGpsmApsmApsmApSmApsmap smG 
GalNAC - 3 

110 169 5 ' - mGpsmDAPpsmUpsmUpsmDAPpsMGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsm 
ApsmG - 3 ' 

111 170 5 ' - mGpsmAp smUpsmUpsmApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmDAPpsMDAPpsm 
DAPpsMG - 3 ' 

112 171 5 ' - mGpsmApsmUpsmUpsmApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsMDAPpsmD 
APpsmDAPpsMG - 3 ' . 

113 172 5 ' - mGpsmDAPpsmUp smUpsMDAPpsMGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmAp smDAPpsMD 
APpsMDAPpsMG - 3 ' 

114 173 5 ' - MGpsmDAPpSmUpsmUpsmDAPpsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsMDAPpsMDAPpsMDAP 
psmDAPpsMDAPpsMG - 3 ' 

115 174 5 ' - mGpsmDAPpsmUp smUpsmDAPPsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApSmApsmApsmApsmA 
psmG - 3 ' 

116 175 5 ' - mGpsmApsmUpsmUpsmApsGpsGps CpsApsGpsApsGpsGps TpsmGpsmApsmApsmDAPpsMDAPpsmD 
APpsMG - 3 ' 

117 176 5 ' - mGpsmApsmUpsmUpsmApsGpsGps CpsApsGpsApsGpsGpsTpsmGpsmDAPpsMDAPpsMDAPpsMDA 
PpsMDAPpsMG - 3 ' 

118 177 5 ' - mGpsmDAPpsmUpsmUpsmDAPpsGpsGpsCpsApsGpsApsGpsGps Tpsmp smApsmapsmDAPpsMDA 
PpsMDAPPSMG - 3 ! 

119 178 5 ' - mGpsmDAPpsmUpsmUpsMDAPpsGpsGpsCpsApsGpsApsGpsGps Tp smp smDAPpsMDAPpsMDAPps 
MDAPp smDAPpsMG - 3 ' 

120 179 5 ' - mGpsmcpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsmcpsmGpsmapsmDAPpsmGpsmUpsmGps 
mC - 31 

121 180 5 ' - mGpsmcpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsmcpsmGpsmDAPpsMDAPpsmGpsmUpsmG 

psmC - 3 

122 181 5 ' - mGpsmCpsmAp smp smDAPpsmGpsGpsTpsGpsApsApsGpsmcpsmGpsmDAPpsMDAPpsmGpsmUps 
mGpsmC - 31 

123 182 5 ' - mGpsmCpsmDAPpsmGpsmDAPpsmGpsGps TpsGpsApsApsGpsmCpsmGpsmDAPpsMDAPpsMGpsmu 
psmGpsmC - 3 ! 

124 183 5 ' - CnpsGnpsTnpsGnpscnpsApsGpsApsGpsGpsTPSGpsAnpsAnpsGnpscnps - 3 - NH2 - G - 3 ' 
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SEO 

ID NO : Modified Sequence ( 5 ' - 3 ' ) 
125 184 5 ' - GnpscnpsAnpsGnpsAnpsGpsGpsTpsGpsApsApsGnpscnpsGnpsAnpsAnps - 3 - NH2 - G - 3 

126 185 5 ' - CnpsGnpsAnpscnpsGnpsTnpsGps CpsApsGpsApsGpsGnpsTnpsGnpsAnpsAnpsGnps - 3 - NH2 - C - 3 ' 
127 186 5 ' - GnpscnpsAnpsGnpsAnpsGnpsGps TpsGpsApsApsGps CnpsGnpsAnpsAnpsGnps TnpsGnps - 3 - NH2 - C - 3 ' 

128 187 5 ' - GnpscnpsAnpsGnpsApsGpsGpsTpsGpsAnpsAnpsGnpscnps - 3 - NH2 - G - 3 ' 

129 188 5 ' - CnpsGnpsTnpsGnpscnpsApsGpsApsGpsGpsTnpsGnpsAnpsAnpsGnps - 3 - NH2 - C - 3 ' 
130 1895 ' - GnpscnpsAnpsGnpsAnpsGnpsGnpsTnpsGpsApsAnpsGnpscnpsGnpsAnpsAnpsGnpsTnpsGnps - 3 NH2 

C - 3 ! 

131 190 5 ' - GnpscnpsAnpsGnpsAnpsGnpsGnpsTpsGpsAnpsAnpsGnpscnpsGnpsAnpsAnpsGnps TnpsGnps - 3 : 
C - 3 ' 

132 191 5 ' - GnpsCnpsAnpsGnpsAnpsGnpsGpsTpsGnpsAnpsAnpsGnpscnpsGnpsAnpsAnpsGnpsTnpsGnps - 3 NH3 
C - 3 ' 

133 5 ' - GnisCnpsanpsGnpsanpsGnpsGnpsTopsGnisApsApsGnosCnpsGnosAnpsanpsGnosTipsGnos - 3 NH - 
C - 3 

134 193 5 ' - GnpscnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsAnpsApsGpsCnpsGnpsAnpsAnpsGnpsTnpsGnps - 3 NH3 
C - 3 ' 

135 194 5 ' - GnpscnpsAnpsGnpsAnpsGnpsGpsTpsGpsAnpsAnpsGnpscnpsGnpsAnpsAnpsGnpsTnpsGnps - 3 NH2 
C - 3 ' 

136 195 5 ' - GnpscnpsAnpsGnpsAnpsGnpsGnpsTnpsGpsApsApsGnps CnpsGnpsAnpsAnpsGnpsTnpsGnps - 3 NH2 
C - 3 ' 

137 196 5 ' - GnisCnpsAnpsGnisAnpsGnisGnisTpsGpsApsAnpsGnpscnpsGnisAnpsAnpsGnisTnpsGnis - 3 NHA 
C - 3 ' 

138 197 5 ' - GnosCapsanpsGnpsanpsGnosGnisTapsGnosApsApsGpsCapsGnosAnpsAppsGnplTnpsGps - 3 NH - 
C - 3 

139 198 5 ' - GnpscnpsAnpsGnpsAnpsGnpsGnpsTnpsGpsApsApsGpscnpsGnpsAnpsAnpsGnps TnpsGnps - 3 NH ) - C 
3 ' 

140 199 
200 

5 ' - GnpscnpsAnpsGnpsAnpsGnpsGnpsTpsGpsApsApsGpsCnpsGnpsAnpsAnpsGnpsTnpsGnps - 3 NH2 - C - 3 ' 
5 ' - GnpscnpsAnpsGnpsAnpsGpsGpsTpsGpsApsApsGps CpsGnpsAnpsAnpsGnpsTnpsGnps - 3 NH2 - C - 3 ' 141 

142 201 5 ' - mApsmApsmGpsmApsmGpsApsGpsGpsTpsGps5mCpsGps5mCps5mCps5mCps5mmCpsmGpsmUpsm 
GpsmG - 3 ' 

143 5 ' - mGpsmGpsmUpsmGpsmApsApsGps5mCpsGpsApsApsGpsTpsGps5mCpsmAps5mmCpsmAps5mmCp 
smG - 31 

144 203 5 ' - 5mmCpsmGpsmUpsmGps5mmCpsApsGpsApsGpsGpsTpsGpsApsApsGps5mmCpsmGpsmApsmApsm 
G - 3 ! 

145 204 5 ' - mApsmGpsmApsmGpsmGpsTpsGpsApsApsGps5mCpsGpsApsApsGpsmUpsmGps5mmCpsmAps5mm 
C - 3 ' 

146 205 5 ' - mUpsmGpsmGps 5mmCpsmaps5mCps TpsApsGps TpsApsApsAps5mCps Tp smGpsmapsmGps 5mmCps 
5mmC - 3 ' 

147 206 5 ' - 5mmCpsmUpsmApsmGpsmGpsApsGpsTpsTps5mCps5mCpsGps 5mCpsApsGpsmUpsmapsmUpsmGps 
mG - 31 

148 207 5 ' - mApsmGpsmApsmGpsmGpsTpsGps5mCpsGps5mCps5mCps5mCps5mCpsGpsTpsmGpsmGpsmUps5 
mmCpsmG - 3 ' 

149 208 5 ' - mGpsmApsmGpsmGpsmUpsGps5mCpsGps5mCps5mCps5mCps5mCpsGpsTpsGpsmGpsmUps5mmCp 
smGpsmG - 3 ! 

150 209 5 ' - mGpsmApsmApsmApsmGps5mCps5mCps5mCpsTpsAps5mCpsGpsApsAps5mCps 5mmCpsAps5mm 
CpsmUpsMG - 3 ' 

151 210 5 ' - mGpsmUpsmUps5mmCps5mmCpsGps5mCpsApsGpsTpsApsTpsGpsGpsApsmUps5mmCpsmGpsmGps 
5mmC - 31 
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152 211 5 ' - mUps5mm Cps5mmCpsmGps 5mm CpsApsGpsTpsApsTpsGpsGpsApsTps5mCpsmGpsmGps5mmCpsm 
ApsmG - 3 ! 

153 212 5 ' - mAps5mmCps5mmCpsmAps5mmCpsTpsGpsApsAps5mCpsApsApsApsTpsGpsmGps5mmCpsmAps5 
mm CpsmU - 3 ' 

154 213 5 ' - mUpsmGps5mmcpsmApsmGpsApsGpsGpsTpsGpsApsApsGps5mCpsGpsmApsmApsmGpsmUpsmG 
3 ! 

155 155 214 5 ' - mAps5mmCpsmUpsmGpsmApsAps5mCpsApsApsApsTpsGpsGps5mCpsAps5mmCpsmUpsmApsmp 
smU - 31 

156 215 5 ' - mApsmGpsmUps5mmCps5mmCpsAps5mCps5mCpsAps5mCpsGpsApsGpsTps5mCpsmUpsmApsmGp 
smAps5mmC - 3 ! 

157 216 5 ' - 5mmCpsmAps5mmCpsmUpsmGpsApsAps5mCpsApsApsApsTpsGpsGps5mCpsmAps5mmCpsmUpsm 
ApsmG - 3 

158 217 5 ' - 5 mmCpsmApsmGpsmapsmGpsGps TpsGpsApsApsGps 5mCpsGpsApsApsmGpsmUpsmGps 5mmCpsm 
A - 3 ! 

159 218 5 ' - mApsmAp smGpsmApsmGpsApsGpsGpsTpsGps5meCpsGps5meCps5meCps5meCps5memCpsmGpsm 
Upsmp smG - GalNAc - 3 ' 

160 219 5 ' - mGpsmGpsmUpsmGpsmApsApsGps5meCpsGpsApsApsGpsTpsGps5mCpsmAps5memCpsmAps5mem 
ecps mG - GalNAC - 3 ' 

161 220 5 ' - mUpsmGpsmGps5memCpsmAps5meCpsTpsApsGpsTpsApsApsAps5meCpsTpsmp smApsmGps5mem 
Cps5memcpoGalNAC - 3 

162 221 5 ' - 5memcpsmUp smApsmGmGpsApsGpsTpsTps5meCps5meCpsGps5meCpsApsGpsmUpsmApsmUp smG 
psmGpoGalNAC - 3 ' 

163 222 5 ' - mApsmGpsmApsmGpsmGpsTpsGps5me CpsGps5meCps5meCps5meCps5meCpsGpsTp smGpsmGpsm 
Ups 5memCpsmGpoGalNAc - 3 ' 

164 223 5 ' - mUps5memCps5memCpsmGps5memCpsApsGpsTpsApsTpsGpsGpsApsTps5meCpsmGpsmGps5memc 
ps mApsmGpoGalNAC - 3 

165 224 5 ' - mUpsmGps5memcpsmApsmGpsApsGpsGpsTpsGpsApsApsGps5meCpsGpsmApsmApsmGpsmUpsmG 
poGalNAC - 3 ' 

166 225 5 ' - mApsmGpsmUps5memCps5memCpsAps5meCps5meCAps5meCpsGpsApsGpsTps5meCpsmUpsmAps 
mGps mAps5memcpoGalNAC - 3 ' 

167 226 5 ' - fGnpsfCnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGpsApsApsGpsf CnpsfGnpsfAnpsfAnpsfGnpsfUnpsfGnps - 3 
NH2 - FC - 3 ' 

168 168 227 5 ' - fGnpsfCnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGpsApsApsGpsCpsfGnpsfAnpsfAnpsfGnpsfUnpsfGnps - 3 
NHA - fc - 3 ' 

169 228 5 ' - fGnpsfCnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGpsApsApsGpsCpsGpsfAnpsfAnpsfGnpsfUnpsfGnps - 3 
NH2 - fC - 3 ' 

170 229 5 ' - GnpCnpAnpGnpAnpGnpGps TpsGpsApsApsGpsCnpGnpAnpAnpGnpTnpGnp - 3 NH2 - C - 3 ' 
171 230 5 ' - GnpsfCnpsfAnpsGnpsfAnpsGnpsGpsTpsGpsApsApsGpsfCnpsGnpsfAnpsfAnpsGnpsfTnpsGnps - 3 NH2 

fC - 3 ' 

172 231 5 ' - GnpfCnpfAnpGnpfAnpGnpGpsTpsGpsApsApsGpsfCnpGnpfAnpfAnpGnpfTnpGnp - 3 NH - FC - 3 ' 
173 232 5 ' - GnpsafCnpsafAnpsGnspafAnpsGnpsGpsTpsGpsApsApsGpsafCnpsGnpsafAnpsafAnpsGnpsafUnpsGnps 

afc - 3 ! 

5 ' - GnpafCnpafAnpGnpafAnpGnpGpsTpsGpsApsApsGpsafCnpGnpafAnpafAnpGnpa fUnpGnpafc - 3 ' 174 
175 

233 
234 5 ' - GnpafCnpafAnpGnpafAnpGnpGpsTpsGpsApsApsGpsCpsGnpafAnpafAnpGnpafUnpGnpafC - 3 ' 

176 235 5 - mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsApsmUpsmApsmApsmGpsmGpsmG 
GalNAc - 3 

177 236 5 ' - mApsmApsmGpsmApsmGpsApsGpsGps TpsGps5mCpsGps5mCps5mCps5mCps5mmCpsmGpsmUpsm 
GpsmG - 3 ' 
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178 237 5 ' - mGpsmp smUpsmGpsmApsApsGps5mCpsGpsApsApsGpsTpsGps5mCpsmAps5mmCpsmAps5mmcps 
mG - 3 ! 

179 238 5 - 5mmCpsmGpsmUpsmGps5mmCpsApsGpsApsGpsGpsTpsGpsApsApsGps5mmCpsmGpsmApsmApsmG 
3 ! 

180 239 5 ' - mGpsmUpsmGpsmApsmApsGps5mCpsGpsApsApsGps TpsGps5mCpsAps5mmCpsmaps5mmcpsmGps 
mG - 3 ! 

181 181 240 240 5 ' - mApsmGpsmApsmGpsmGpsTpsGpsApsApsGps5mCpsGpsApsApsGpsmUpsmGps5mmCpsmAps5mm 5 ' - mApsmp smApsmngmng Ty 
C - 3 ' 

182 241 5 ' - mUp smp smGps 5mmcpsmaps5mCps TpsApsGps TpsApsApsAps5mCps Tp smp smApsmGps5mmcps 
5mmC - 3 ' 

183 242 5 ' - 5mmCpsmUpsmApsmGpsmGpsApsGpsTpsTps5mCps5mCpsGps5mCpsApsGpsmUpsmApsmUpsmGps 
mG - 3 ' 

184 243 5 ' - mGps5mmCpsmApsmGpsmApsGpsGpsTpsGpsApsApsGps5mCpsGpsApsmApsmGpsmUpsmGps5mm 
C - 3 ' 

185 244 5 ' - mApsmp smApsmGpsmGpsTpsGps5mCpsGps5mCps5mCps5mCps5mCpsGpsTpsmGpsmGpsmUps5m 
mCpsmG - 3 ' 

186 245 5 ' - mGpsmApsmGpsmGpsmUpsGps5mCpsGps5mCps5mCps5mCps5mCpsGpsTpsGpsmGpsmUps5mmCps 
mGpsmG - 3 ' 

187 187 246 5 ' - mGpsmApsmApSmApsmGps5mCps5mCps5mCpsTpsAps5mCpsGpsApsAps5mCps5mmCpsmAps5mm 
CpsmUpsmG - 3 ' 

188 247 5 ' - mGpsmUp smUps5mmCps5mmCpsGps5mCpsApsGps TpsApsTpsGpsGpsApsmUps5mmCpsmGpsmps 
5mmC - 31 

189 248 5 ' - mUps5mmCps5mmCpsmGps5mmCpsApsGpsTpsApsTpsGpsGpsApsTps5mCpsmGpsmGps5mmCpsmA 
psmG - 3 ! 

190 249 5 ' - mAps5mmCps5mmCpsmAps5mmCpsTpsGpsApsAps5mCpsApsApsApsTpsGpsmGps5mmCpsmAps5m 
mcpsmU - 3 ! 

191 250 5 ' - mUpsmGps5mmCpsmApsmGpsApsGpsGpsTpsGpsApsApsGps5mCpsGpsmApsmApsmGpsmUpsmG - 3 ' 
192 251 5 ' - mAps5mmCpsmUpsmGpsmApsAps5mCpsApsApsApsTpsGpsGps5mCpsAps5mmCpsmUpsmApsmGps 

MU - 3 ' 

193 252 5 ' - MAp smp smUps 5mmcps5mmCpsAps5mCps5mCpsAps5mCpsGpsApsGpsTps5mCpsmUpsmapsmGps 
mAps5mmC - 3 ' 

194 253 5 ' - 5mmCp smAps5mmCpsmUpsmGpsApsAps5mCpsApsApsApsTpsGpsGps5mCpsmAps5mmCpsmUpsm 
ApsmG - 3 ' 

195 254 5 ' - 5mmcpsmApsmGpsmapsmGpsGps TpsGpsApsApsGps 5mCpsGpsApsApsmGpsmUpsmGps 5mmcpsm 
A - 3 

196 255 5 ' - mApSmApsmGpsmApsmGpsmApsGpsGpsTpsGps5meCpsGps5meCps5meCps5memCps5memCpsmGp 
smUp smp smG 3 ' 

197 256 5 ' - mApsmApsmGpsmApsmGpsmApsmGpsGpsTpsGps5meCpsGps5meCps5memCps5memCps5memcps 
mGpsmUpsmGpsmG 3 ' 

198 257 5 ' - mGpsmGpsmUpsmGpsmApsmApsGps5meCpsGpsApsApsGpsTpsGps5memCpsmAps5memCpsmAps5 
memeCpsmG 3 ' 

199 258 5 ' - mGpsmGpsmUpsmGpsmapsmapsmGps5meCpsGpsApsApsGps TpsGps5memcpsmaps5memcpsmap 
s5memeCp smG 3 ! 

GpsmUpsmGpsmAPSMAPSMGps5mecpsGpsApsApsGpsipsGps5me 

200 259 5 ' - mUp smp smps5memCp smAps5memCpsTpsApsGpsTpsApsApsAps5meCpsTpsmGpsmApsmGps 5me 
mcps5memC 3 ' 

201 260 5 ' - mUpsmGpsmGps5memcpsmAps5meCpsTpsApsGpsTpsApsApsAps5meCpsTpsmGpsmApsmGps5mem 
Cps5memC 3 ! 

202 261 5 ' - 5memCpsmUpsmApsmGmGpsmApsGpsTpsTps5meCps5meCpsGps5meCpsApsmGpsmUpsmApsmUps 
mGpsmg 3 
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203 262 5 ' - 5memcpsmUpsmApsmGmGpsmApsmGpsTpsTps5me Cps5meCpsGps5meCpsApsmGpsmUpsmApsmU 
psmGpsmG 3 ! 

204 263 5 ' - GalNAC - NHC6 - 
psmUpsm5meCpsm5meCp smp sm5me cpsApsGps TpsAps Tp SGpsGpsApsTps 5me Cp smp smp sm5mec 
psmApsmG 3 ! 

205 264 5 ' - GalNAC - NHC6 
psm5meCpsmUpsmApsmGpsmGpsApsGpsTpsTps5meCps5meCpsGps 5meCpsApsGpsmUpsmApsmUpsm 
GpsmG 3 ! 

206 265 5 ' - GalNAC - NHC6 
psmApsmApsmGpsmApsmGpsApsGpsGpsTpsGps5meCpsGps5meCps5meCps5meCpsm5meCpsmGpsmu 
psmGpsmG 3 ! 

207 266 5 ' GalNAC - NHC6 - 
psmApsmGpsmapsmGpsmGpsTpsGps5meCpsGps5meCps5meCps5meCps5meCpsGpsTpsmGpsmGpsmu 
psm5meCpsmG 3 ' 

208 267 5 ' GalNAC - NHC6 - 
psmUpsmGpsm5meCpsmApsmGpsApsGpsGpsTpsGpsApsApsGps5meCpsGpsmap smAp smp smUpsmG 
3 ! 

209 268 MGpsmCpsmUpsmCpsmCpsmApsmApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApSmApsmGpsmg 
210 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTPSmApsmUpsmApSmApsmGpsmG 

211 270 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsApsmUpsmAp smApsmGpsmGpsmG 
212 271 mGpsmcpsmUpsmCpsmCpsmApSmApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmG / GalN 

Ac / 

213 272 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApSmApSmGpsmG / GalNAc / 
214 273 mGpsmCpsmUpsmCpsmCpsmApSmApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmg / 3Chol 

TEG / 

215 274 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmg / 3Cholt 
EG / 

216 275 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsApsmUpsmApsmApsmGpsmGpsmg / 3Ch 
olTEG / 

217 276 5 ' - mGps5mmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGp5mmCpsmGpsmApsmApsmp smUp smp 
sm5mec - 3 

218 277 5 ' - mGps5mmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5mmcpsmGpsmApSmApsmGpsmUpsmG 
ps5mmC - Cholesterol - 3 ' 

219 278 5 ' - mGps5mmCpsmapsmGpsmapsmGpsGps TpsGpsApsApsGp5mmcpsmGpsmapsmApsmGpsmUpsmGp 
s5mm C - TEG - Cholesterol - 3 ' 

220 2795 ' - mGps5mmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5mmCpsmGpsmAp smApsmGpsmUpsmG 
ps5mmC - Tocopherol - 3 ' 

221 280 5 ' - mGps5mmCpsmApsmGpsmApsmGpsGps TpsGpsApsApsGps5mmCp smp smAp smApsmGpsmUpsmg 
ps5mmC - TEG - Tocopherol - 3 ' 

222 281 5 ' - mGps5mmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5mmcpsmGpsmApSmApsmGpsmUpsmG 
ps5mmC - GalNAC - 3 ' 

223 282 5 ' - mGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsmGpsmApSmApsmGpsmUp smG 
psm5meC - 3 

224 283 5 ' - mGpsm5meCpsmAp smGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsmGpsmApsmAp smGpsmUpsmG 
psm5mec - po - Chol - 3 ' 

225 284 5 ' - mGpsm5meCpsmAp smp smApsmGpsGpsTpsGpsApsApsGps5meCpsmGpsmApsmap smp smUpsmG 
psm5meC - po - Tocopherol - 3 ' 

226 285 5 ' - mGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsmGpsmApsmApsmGpsmUpsmG 
psm5meC - po - GalNAC - 3 ' 
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227 286 5 ' - mGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsGpsmApsmApsmGpsmUpsmGps 
m5meC - 3 ' 

228 287 5 ' - MGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsGpsmApsmApsmGpsmUpsmGps 
m5meC - po - Chol - 3 ' 

229 288 5 ' - mGpsm5meCpSmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsGpsmApsmApsmGpsmUpsmGps 
m5meC - po - Tocopherol - 3 ' 

230 5 ' - mGpsm5meCp smAp smGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsGpsmAp smApsmGpsmUpsmps 
m5meC - po - GalNAc - 3 ' 

231 290 5 - mGps2 - 4 - OCH - ( 5m ) cpsmAps 2 - 4 - OCH , - GpsmAps2 - 4 - OCH - 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps 2 - 4 - OCH2 - ApsmAps2 - 4 - OCH - GpsmUps2 - 4 - OCH - Gps 
( 5m ) mC - 3 

232 291 
e 

5 - mGps2 - 4 - OCH2 - ( 5m ) Cpsmaps 2 - 4 - OCH - Gpsmaps 2 - 4 - OCH2 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps 2 - 4 - OCH2 - ApsmAps2 - 4 - OCH - GpsmUps2 - 4 - OCHZ - Gps 
( 5m ) mC - Chol - 3 

233 292 5 - mGps 2 - 4 - OCH , - ( 5m ) CpsmAps 2 - 4 - OCH , - Gpsmaps 2 - 4 - OCH 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps 2 - 4 - OCH2 - ApsmAps2 - 4 - OCH - GpsmUps2 - 4 - OCH2 - Gps 
( 5m ) mC - Toco - 3 

234 293 5 - mGps 2 - 4 - OCH - ( 5m ) CosmAps 2 - 4 - OCH - GpsmAps 2 - 4 - OCH 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps2 - 4 - OCH2 - ApsmAps2 - 4 - OCH - GpsmUps2 - 4 - OCH2 - Gps 
( 5m ) mC - GalNAC - 3 

235 294 5 - mGps 2 - 4 - OCH2 - ( 5m ) cpsmAps 2 - 4 - OCH2 - GpsmAps 2 - 4 - OCH2 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps2 - 4 - OCH2 - ApsmAps2 - 4 - OCH - GpsmUps2 - 4 - OCH2 - Gps 
( 5m ) mC - 3 

236 295 giorgi 5 - mGps2 - 4 - OCH2 - ( 5m ) CpsmAps 2 - 4 - OCH2 - GpsmAps 2 - 4 - OCH2 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps 2 - 4 - OCH - ApsmAps2 - 4 - OCH2 - GpsmUps2 - 4 - OCHZ - Gps 
( 5m ) mC - Chol - 3 

237 296 5 - mGps2 - 4 - OCH2 - ( 5m ) CpsmAps 2 - 4 - OCH - GpsmAps2 - 4 - OCH2 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps2 - 4 - OCH2 - ApsmAps2 - 4 - 0CH - GpsmUps2 - 4 - OCH2 - Gps 
( 5m ) mC - Toco - 3 

238 297 5 - mGps 2 - 4 - OCH2 - ( 5m ) CpsmAps 2 - 4 - OCH2 - GpsmAps2 - 4 - OCH - 
GpsGpsTpsGpsApsApsGps ( 5m ) CpsmGps2 - 4 - OCH2 - ApsmAps2 - 4 - OCH2 - GpsmUps2 - 4 - OCH2 - Gps 
( 5m ) mC - GalNAC - 3 

239 298 5 - mGps 2 - 4 - OCH2 - ( 5m ) CpsmAps 2 - 4 - OCH2 - GpsmAps2 - 4 - OCH2 
GpsGpsTPSGpsApsApsGps ( 5m ) CpsmGps2 - 4 - OCH - ApsmAps2 - 4 - OCH - Gpsm?PS2 - 4 - OCH - Gps 
( 5m ) mC - 3 

240 299 5 - dTnpsGnpscnpsAnpsGnpsApsGpsGpsTpsGpsApsApsGpsCpsGpsAnpsAnpsGnpsTnpsGn - 3 
241 300 5 - dTnpsfGnpscnpsfAnpsfGnpsApsGpsGpsTpsGpsApsApsGpsCpsGpsfAnpsfAnpsfGnpsfUnpsfGn 3 ' 
242 301 5 - fGnpscnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGpsApsApsGpsCnpsfGnpsfAnpsfAnpsfGnpsf UnpsfGnpscn 

3 ! 

243 5 - fGnpscnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGpsApsApsGpsCpsGpsfAnpsfAnpsfGnpsf UnpsfGnpscn - 3 ' 
244 303 5 ' - dgnpmCnpmAnpmnpmAnpmGnpGpsTpsGpsApsApsGpsmCnpmnpmAnpmAnpmnpmUnpmGnp 

mCnp - 3 ! 

245 304 5 ' - dgnpmCnpmAnpmGnpmAnpmGnpGpsTpsGpsApsApsGpsCpsmGnpmAnpmAnpmGnpmUnpmGnpmC 
np - 3 ! 

246 305 5 ' - dGnpmCnpmAnpmGnpmAnpmGnpGpsTpsGpsApsApsGpsCpsGpsmAnpsmAnpmGnpmUnpmGnpmCn 
p - 3 ! 

247 306 5 ' - dGnpmCnpmAnpmGnpmAnpGpsGpsTpsGpsApsApsGpsCpsmGnpmAnpmAnpmGnpmUnpmGnpmCnp 
3 ! 

248 307 5 ' - dgnpmCnpmAnpmnpmAnpGpsGpsTpsGpsApsApsGpsCpsGpsmAnpmAnpmGnpmUnpmGnpmCnp 
3 ' 

249 308 GnpscnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsAnpsAnpsGnpscnpsGnpsAnpsAnpsG 
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250 309 GnpscnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsAnpsAnpsGnpscnpsGnpsAnpsAnpsGnpsTnpsGnpsc 

251 310 CnpsGnps TnpsGnpscnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsAnpsAnpsGnpscnpsG 

252 311 CnpsGnpsTnpsGnpscnpsApsGpsApsGpsGpsTpsGpsAnpsAnpsGnpscnpsG 

253 312 GnpscnpsAnpsGnpsAnpsGpsGpsTpsGpsApsApsGnpscnpsGnpsAnpsAnpsg 
254 313 CnpsGnpsAnpscnpsGnpsTnpsGpsCpsApsGpsApsGpsGnpsTnpsGnpsAnpsAnpsGnpsc 
255 314 GnpscnpsAnpsGnpsAnpsGnpsGpsTpsGpsApsApsGpscnpsGnpsAnpsAnpsGnpsTnpsGnpsc 
256 315 GnpscnpsAnpsGnpsApsGpsGpsTpsGpsAnpsAnpsGnpscnpsG 
257 316 CnpsGnpsTnpsGnpscnpsApsGpsApsGpsGpsTnpsGnpsAnpsAnpsGnpsc 
258 317 mGnpsmoeCnpsmoeAnpsmGnpsmoeAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnpsmgnpsmoeUnp 

smGnpsmoeCnp - C6 - NH - GalNAc6 

259 318 moeGps ( 5me ) moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps ( 5me ) CpsGpsApsmoeApsmoeg 
psmoeTpsmoeGps ( 5me ) moeC - po - GalNAc2 

260 319 mGnp smoeCnpsmoeAnpsmGnpsmoeAnpsGpsGpsTpsGpsApsApsGps ( 5me ) CpsGpsApsmoeAnpsmGnpsmo 
eUnpsmGnpsmoeCnpo - C6 - NH - GalNAC - 6 

261 320 GalNAC - 2 - pofGnpsfcnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsApsApsGps ( 5me ) CpsGpsApsfAnpsfGnpsfUnps 
fGnpsfcn 

262 321 GalNAc2 - moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnps 
moeGnpsmoeUnpsmoeGnpsmoecn 

263 322 moeGps ( 5me ) moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps ( 5me ) CpsGpsApsmoeAp smoeG 
psmoeTpsmoeGps ( 5me ) moeC - GalNAc2 

264 323 GalNac2 - moeGnpsmoeCnp smoeAnp smoeGnpsmoeAnpsGpsGps TpsGpsApsApsGps ( 5m ) CpsGpsApsmoeA 
npsmoeGnpsmoeUnpsmoeGnpsmoe?n 

265 324 GalNac - moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnpsmo 
eGnpsmoeUnpsmoeGnpsmoeCn 

266 325 GalNAc2 
mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmoeAnpsmoeGnpsmoeUnp 
smoeGnpsmoeCn 

267 326 GalNac6 - NH – C6 - 
moeGps ( 5m ) moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmoeApsmoeGps 
moeTpsmoeGps ( 5m ) moec 

268 327 GalNAC2 
mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmAnpsmGnpsmUnpsmGnp 
smën 

269 328 GalNAc2 - etoGnps ( 5m ) eto?npsetoAnpsetognpsetoAnpsGps 
GpsTpsGpsApsApsGps ( 5m ) CpsGpsApsetoAnpsetoGnpsetoTnpsetoGnps ( 5m ) etoCn 

a 
270 329 GalNAc2 

moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmAnp smGnpsm 
UnpsmnpsmCn 

271 330 moeGpsmoemCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps5mCpsGpsApsmoeApsmoeGpsmoe 
TpsmoeGpsmoemC 

272 331 moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGps TpsGpsApsApsGps CpsGpsApsmoeAnpsmoeGnpsm 
oeUnpsmoeGnpsmoecn 

273 273 332 mGps5mmCpsmApsmGpsmApsGpsGpsTpsGps ApsApsGps5mCpsGpsApsmApsmGpsmUpsmGps5mm C 

274 274 333 333 mGnpsmCnpsmAnpsmGnps 
mAnpsGpsGpsTpsGpsApsApsGps CpsGpsApsmAnpsmGnpsmUnp smGnpsmCn 

275 334 GalNAc2 - moeGnpsmoeCnpsmoeAnps moeGnpsmoeAnpsGps GpsTpsGps ApsApsGps ( 5m ) CpsGpsAps 
moeAnpsmoeGnpsmoeUnps moeGnpsmoen 



US 2018 / 0135054 A1 May 17 , 2018 
46 

TABLE D - continued 

# ID 
SEQ 
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276 335 GalNac6 - NH - C6 - 
moeGps ( 5m ) moe CpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmoeApsmoeGps 
moeTpsmoeGps ( 5m ) moec 

277 336 5 ' moeGps ( 5m ) moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmoeApsmoeGp 
smoe TpsmoeGps ( 5me ) moeC - GalNAc2 

278 337 GalNAc2 
mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmGnpsmc 
n ' 

279 338 mGps ( 5m ) mCpsmApsmGpsmApsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmApsmGpsmUpsmGps ( 5m ) 
mC - GalNAC 

280 339 GalNAc2 - moenpsmoeCnpsmoeAnps moeGnpsmoeAnpsGpsGpsTpsGpsApsApsGps 
( 5m ) CpsGpsApsmoeAnp smoeGnpsmoeUnps moeGnpsmoen 

281 340 moenpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGps TpsGpsApsApsGps ( 5m ) CpsGpsApsmoeAnp smoeg 
npsmoeUnpsmoeGnpsmoeCnp - C6 - NH - GalNAc6 

282 282 341 GalNAc2 
moeGnpsmoeCnp smoeAnpsmoeGnpsmoeAnpsGpsGps TpsGpsApsApsGps ( 5m ) CpsGpsApsmoeAnpsmoeG 
npsmoeUnps moeGnpsmoeCn 

283 342 GalNAc - GnpscnpsAnpsGnpsAnpsGps GpsTpsGpsApsApsGpsCpsGpsApsAnpsGnpsTnpsGnpscn 

284 343 GalNAC - 
mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmgnpsmUnpsmGnpsmCn 

285 344 GalNAc - fGnpsfCnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsfAnpsfGnpsf UnpsfGnps 
3nh2 - fc 

286 345 GalNAC - 
afGnpsafCnpsafAnpsafGnpsafAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsafAnpsafGnpsafTnpsafGnpsafCn 

287 346 GalNAc - dTnpsGnpscnpsAnpsGnpsApsGpsGpsTpsGpsApsApsGps CpsGpsAnpsAnpsGnpsTnps - 3nh2 - G 

288 347 GalNAc - mUnpsmGnpsmCnpsmAnpsmGnpsApsGpsGpsTpsGpsApsApsGpscps 
GpsmAnpsmAnpsmGnp smUnpsmn 

289 348 GalNAc - f UnpsfGnpsfCnpsfAnpsfGnpsApsGpsGpsTpsGpsApsApsGpsCpsGpsfAnpsfAnpsfGnpsfUnps 
3nh2 - fG 

290 349 GalNAC 
mGnpsmCnpsmUnpsmCnpsmCnpsApsApsApsTpsTps5MeCpsTpsTpsTpsApsmUnpsmAnp smAnpsmGnps 
mGnpsmGn 

291 350 GalNAC 
moeGnp smoeCnp smoeUnpsmoeCnpsmoeCnpsApsApsApsTpsTps5MeCpsTpsTpsTpsApsmoeUnpsmoeAn 
psmoeAnpsmoenpsmoeGnpsmoen 

292 351 moeGps ( 5m ) moeCosmoeAp smoeGpsmoeApsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGps ApsmoeApsmoeGps 
moeTpsmoeGps ( 5m ) moec 

293 352 moeGnpsmoeCnp smoeAnpsmoeGnpsmoeAnpsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmoeAnpsmoeG 
npsmoeUnpsmoeGnpsmoecn 

294 353 fGnps ( 5m ) fCnpsfAnisfGnisfanpsGpsGpsTpsGpsApsApsGpsCpsGpsApsfAnisfGnisfTnpsfGnisfC - C6 – NH 
GalNac6 

295 354 fGnpsfCnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsfAnpsfGnpsfUnpsfGnpsfCnp 
C6 – NH - GalNAc6 

296 355 mGnpsmCnpsmAnpsmGnp smAnpsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsAps mAnpsmGnp smUnps 
mGnismCnp - C6 – NH - GalNAC6 

297 356 mnpsmCnpsmAnpsmgnpsmAnpsGpGpsTpsGpsApsApsGps ( 5m ) cpsGpsAps 
mAnpsmGnpsmUnpsmgnpsmC - C6 - NH - GalNAc6 

298 357 moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGps GpsTpsGps ApsApsGps ( 5m ) CpsGpsAps 
moeAnpsmoeGnpsmoeUnpsmoeGnpsmoeCnp - C6 - NH - GalNAc6 

299 358 moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGpsTpsGpsApsApsGps ( 5m ) CpsGpsApsmoeAnpsmoeG 
npsmoeUnpsmoeGnps ( 5m ) moeC - C6 - NH - GalNAc6 
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300 359 GalNAc2 - moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGps TpsGps ApsApsGps 
( 5m ) CpsGpsApsmoeAnp smoeGnpsmoeUnpsmoenpsmoeCn 

301 360 GalNAc2 - etoGnpseto ( 5m ) CnpsetoAnps etoGnpsetoAnpsGpsGps TpsGpsApsApsGps ( 5m ) CpsGpsAps 
etoAnpsetognpsetoTnps etoGnpseto ( 5m ) Cn 

302 361 mGnpsmCnps2 - 4 - OCH AnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsAps2 - 4 
OCH AnpsmGnpsmUnp smGnps3 - NH2mC 

303 362 mGnpsmCnps2 - 4 - OCH CH AnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGps CpsGpsAps2 - 4 
OCH CH AnpsmGnpsmUnpsmGnps3 - NH2mC 

304 363 mGnpsmCnps2 - 4 - OCH _ CH _ AnpsmGnps2 - 40CH , CH AnpsGpsGpsTpsGpsApsApsGpsCpsGpsAps2 - 4 
OCH2CH2AnpsmGnp smUnpsmGnps3 - NH2C 

ee more See persones de les 305 364 mGnpsmCnpsmAnpsmGnps2 - 4 - OCH CH AnpsGpsGpsTpsGpsApsApsGpsCpsGpsAps2 - 4 
OCH _ CH _ AnpsmGnpsmUnpsmGnps3 - NH2MC 

306 365 5 - mGnpsmCnpsmUnpsmCnpsmCnps2 - 4 - OCH2CH2AnpsApsApsTpsTps CpsTpsTpsTps 
mAnpsmUnpsmAnps2 - 4 - OCH2CH2AnpsmGnpsmGnps3 - NH2MG - 3 

307 366 mGnpsmCnpsmUnpsmCnpsmCnps2 - 4 - OCH CH AnpsApsApsTpsTpsCpsTpsTpsTps2 - 4 
OCH2CH2AnpsmUnpsmAnps2 - 4 - OCH2 CH2Anp smGnpsmGnps3 - NH2mG 

308 367 mGnpsmCnpsmUnpsmCnpsmCnps2 - 4 - OCH2CH2AnpsApsApsTpsTps CpsTpsTpsTps2 - 4 - OCH , 
CH , Anp smUnps2 - 4 - OCH2CH Anp smAnpsmGnpsmgnps3 - NH2MG 

309 368 2 
40CH , CH , GnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnps2 
40CH2CH Gnps3 - NH2mC 

310 369 2 - 4 OCH CH , GnpsmCnpsmAnps2 - 
40CH2CH2GnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnps2 - 4 OCH2CH2GnpsmUnps2 
40CH2CH2Gnps3 - NH2MC 

311 370 2 - 40CH CH GnpsmCnps2 - 4 
OCH CH AnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmgnps3 - 
NHÓC 

312 371 2 - 40CH CH GnpsmCnpsmUnpsmCnpsmCnps2 - 4 
OCH CH AnpsApsApsTpsTpsCpsTpsTpsTpsmAnp smUnpsmAnps 2 - 4 - OCH2CH Anpsmnpsm2 
40CH2CH Gnps3 - NH2MG 

313 372 2 - 4 OCH CH GnpsmCnpsmUnpsmCnpsmCnpsmAnpsApsApsTpsTpsCpsTpsTpsTps 
mAnpsmUnpsmAnpsmAnp smGnpsm2 - 4 OCH2CH2Gnps3 - NH2MG 

314 373 mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmGnps3 
NHAmC 

315 374 mGnps2 - 4 OCH2CH2 ( 5me ) CnpsmAnps 2 - 4 
OCH2CH2GnpsmAnpsGpsGpsTPSGpsApsApsGps CpsGpsApsmAnpsmGnps2 - 4 OCH2CH2TnpsmGnps3 
NHAmc 

316 375 2 - 4 OCH _ CH , GnpsmCnps2 - 
40CH , CH AnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmgnps2 - 4 
OCH2CH2TnpsmGnps2 - OCH2CH23 - NH2 ( 5me ) C 

317 2 - 4 OCH CH , GnpsmCnps2 - 4 OCH CH2TnpsmCnpsmCnpsmAnpsApsApsTpsTpsCpsTpsTpsTpsmAnps2 - 4 
OCH CH2TnpsmAnpsmAnpsmGnps2 - 4 OCH CH Gnps3 - NH2MG 

318 377 mGnps2 - 40CH2CH2 ( 5me ) CnpsmUnps2 - 4 OCH2CH2 
( 5me ) CnpsmCnpsmAnpsApsApsTpsTpsCpsTpsTpsTpsmAnps2 - 4 OCH2CH2TnpsmAnpsmAnps2 
40CH , CH , GnpsmGnps3 - NH2mG 

[ 0098 ] In some embodiments , the oligonucleotide repre 
sented by Formula ( VI ) or ( VI ' ) is selected from the above 
Table C . In other embodiments , the oligonucleotide repre 
sented by Formula ( VI ) or ( VI ' ) has a sequence that differs 
from a chimeric oligonucleotide of the above list by one 
nucleotide . In other embodiments , the oligonucleotide rep - 
resented by Formula ( VI ) or ( VI ' ) has a sequence that differs 

from a chimeric oligonucleotide of the above list by 1 , 2 , 3 
or 4 nucleotides . In embodiments , the oligonucleotide rep 
resented by Formula ( VI ) or ( VI ' ) has a sequence that differs 
from a chimeric oligonucleotide of the above list but has the 
same construct as the chimeric oligonucleotide of the above 
list . In embodiments , the disclosed oligonucleotides display 
an increased affinity for a target nucleic acid sequence 
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( SEQ ID 
NO : 587 ) 

2 3 4 5 6 
( SEQ ID ( SEQ ID ( SEQ ID ( SEQ ID ( SEQ ID 
NO : 588 ) NO : 589 ) NO : 590 ) NO : 591 ) NO : 592 ) 

1537 T 1282 
1283 
1284 
1285 
1286 

C 
T 
A 

693 
694 
695 
696 
697 
698 
699 
700 

C 
A 
C 
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1609 
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compared to an unmodified oligonucleotide of the same 
sequence . For example , in some sequences the disclosed 
oligonucleotides has a nucleobase sequence that is comple 
mentary or hybridizes to a target nucleic acid sequence at a 
higher affinity than an unmodified oligonucleotide of the 
same sequence . In embodiments , the disclosed oligonucle 
otide complexed with a complementary target nucleic acid 
sequence has a melting TemperatureTM of > 37° C . The 
complex may be formed under physiological conditions or 
nearly physiological conditions such as in phosphate - buff 
ered saline ( PBS ) . In embodiments , the Tm of the complex 
is > 50° C . In embodiments , the Tm of the complex is 
50 - 100° C . In embodiments , the Tm of a disclosed oligo 
nucleotide duplexed with a target nucleic acid sequence 
under physiological conditions or nearly physiological con 
ditions is > 50° C . 
[ 0099 ] In certain embodiments , the target nucleic acid 
sequence may be selected from a nucleic acid sequence of a 
known viral DNA or RNA sequence such as the HBV 
genome , for example those listed in Table E , F , or J . 
[ 0100 ] In embodiments , the disclosed oligonucleotides 
display an affinity for at least one of the following six 
sequences of the HBV genome or its RNA equivalents 
and / or display stability complexed to at least one of the 
following six sequences of the HBV genome ( Table E ) or its 
RNA equivalents ( Table F ) . In embodiments , the oligonucle 
otide complexed with a complementary HBV genome 
sequence has a melting temperature ( Tm ) of > 37° C . The 
HBV genome may be an RNA sequence such as DR - 1 
and / or DR - 2 RNA sequence . The complex may be formed 
under physiological conditions or nearly physiological con 
ditions such as in phosphate - buffered saline ( PBS ) . In 
embodiments , the Tm of the complex is > 50° C . In embodi 
ments , the Tm of the complex is 50 - 100° C . In embodi 
ments , the Tm of a disclosed oligonucleotide duplexed with 
an HBV RNA under physiological conditions or nearly 
physiological conditions is > 50° C . 
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TABLE F - continued 
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U 

DOO 
[ 0101 ] Compounds of the present disclosure include com 
pounds comprising the following Formula ( VII ) : 

5 ' - X ' — Y - Z ' - 3 ' ( VII ) 

wherein X – Y ' — Z ' is a chimeric oligonucleotide compris 
ing a sequence of 14 to 22 nucleosides , and is optionally 
conjugated at the 5 ' and / or 3 ' end to a ligand targeting group 
or a pharmacophore , X ' is a domain comprising a sequence 
of modified nucleosides that is 3 - 14 nucleosides in length ; Y ' 
is a domain comprising a sequence of 2 to 4 2 ' - deoxynucleo 
sides linked through intersubunit linkages ; and Z ' is a 
domain comprising a sequence of modified nucleosides that 
is 3 - 14 nucleosides in length , wherein the X ' and / or Y ' 
domains comprise one or more modified nucleoside which is 
linked through a N3 ' > P5 ' phosphoramidate or a N3 ' > P54 
thiophosphoramidate intersubunit linkage . 
[ 0102 ] The chimeric oligonucleotide represented by 
X – Y ' _ Z ' of Formula ( VII ) comprises a sequence of 14 to 
22 nucleotides , for example , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 
or 22 nucleotides . In some embodiments , the number of 
nucleotides in each of X ' , Y and Z ' , respectively is : 8 / 2 / 10 , 
9 / 2 / 10 , 10 / 2 / 10 , 7 / 3 / 10 , 8 / 3 / 10 , 9 / 3 / 10 , 8 / 4 / 8 , 9 / 4 / 9 , 6 / 4 / 8 . In 
some embodiments , X ' is 6 - 10 , Y ' is 2 - 4 and Z ' is 8 - 10 . 
0103 ] In some embodiments , the compound of Formula 
( VII ) consists of the X ' — Y ' — Z ' chimeric oligonucleotide 
consisting of a sequence of 14 to 22 nucleotides , and is 
optionally conjugated at the 5 ' and / or 3 ' end ( e . g . , 5 ' end , 3 ' 
end or both 5 ' and 3 ' ends ) to a ligand targeting group and / or 
a pharmacophore , where X ' is a domain consisting of a 
sequence containing one or more modified nucleotides that 
is 3 - 10 nucleotides in length ; Z ' is a domain consisting of a 
sequence containing one or more modified nucleotides that 
is 3 - 10 nucleotides in length ; and Y ' is a domain consisting 
of a sequence of 2 to 42 ' - deoxy - nucleotides linked through 
thiophosphate intersubunit linkages and optionally one 
phosphodiester intersubunit linkage , wherein the X ' and / or 
Y domains contain one or more modified nucleotide which 
is linked through a N3 ' > P5 ' phosphoramidate or a N3 ' > P5 ' 
thiophosphoramidate intersubunit linkage . 
[ 0104 ] The X ' domain comprises a sequence of modified 
nucleotides , where the X ' domain is 4 - 10 nucleotides in 
length . For example , the X domain may comprise a 
sequence of 4 , 5 , 6 , 7 , 8 , 9 , or 10 nucleotides . One or more 
( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , 20 , 21 or 22 ) of these nucleotides is modified . For 
example , in some embodiments , all the nucleotides in the X ' 
domain are modified . 
[ 0105 ] The modified nucleotides of the X ' domain may be 
the same as disclosed for X in Formula ( VI ) or ( VI ' ) . For 
example , the nucleotides of the X ' domain may be modified 
with respect to one or more of their nucleobases , the 2 

and / or 3 ' positions on the ribose sugar and their intersubunit 
linkages . Embodiments include wherein the 2 ' position is 
modified with an F ( ribo or arabino ) and the 3 ' position is o 
or NH . Embodiments also include wherein the 2 ' position is 
modified with an OMe and the 3 ' position is O or NH . 
Embodiments include wherein the 2 ' position is modified 
with an F ( ribo or arabino ) as well as Me or OMe , and the 
3 ' position is O or NH . Embodiments include wherein the 2 ' 
position is modified with an F ( ribo or arabino ) and the 3 ' 
position is O or NH . Embodiments include wherein the 2 ' 
position is modified with an O - methoxyethoxy and the 3 ' 
position is O or NH . Embodiments also include wherein the 
2 ' position is modified with an F ( ribo or arabino ) and the 3 ' 
position is O or NH . Embodiments include wherein the 2 ' 
and 4 ' positions are modified bridging group ( as described 
elsewhere herein ) to form a conformationally restricted 
nucleotide and the 3 ' position is O or NH . Each of these 
embodiments may include thiophosphate ( or thiophospho 
ramidate depending on the 3 ' substitution ) and phosphorami 
date intersubunit linkages . 
[ 0106 ] Embodiments also include where the 2 ' position is 
OH , and the 3 ' position is NH , or where the 2 ' position is H , 
and the 3 ' position is NH . Each of these embodiments may 
include thiophosphoramidate and / or phosphoramidate inter 
subunit linkages . 
[ 0107 ] The nucleotides of the X ' domain are linked 
through intersubunit linkages , for example , N3 ' > P5 ' phos 
phoramidate , N3 ' > P5 ' thiophosphoramidate , thiophosphate 
or phosphodiester intersubunit linkages . In some embodi 
ments , the X ' domain is linked through intersubunit linkages 
selected from N3 ' > P54 phosphoramidate , N3 ' > P5 ' thio 
phosphoramidate , and combinations thereof . In some 
embodiments , the X ' domain comprises at least 1 , 2 , 3 , 4 , 5 , 
6 , 7 , 8 , 9 or 10 from N3 ' > P5 ' phosphoramidate and / or 
N3 ' > P5 ' thiophosphoramidate intersubunit linkages . 
[ 0108 ] The Y ' domain comprises a sequence of 2 to 4 
2 ' - deoxynucleotides . For example , the Y ' domain may com 
prise a sequence of 2 , 3 , or 4 2 ' - deoxynucleotides . One or 
more of the 2 ' - deoxynucleotides may be linked through 
thiophosphate or phosphodiester intersubunit linkages ( e . g . , 
1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 
20 , 21 or 22 ) . In some embodiments , each of the 2 ' - deoxy 
nucleotides is linked through a thiophosphate intersubunit 
linkage . In other embodiments , each of the 2 ' - deoxynucle 
otides is linked through a phosphodiester intersubunit link 
age . In other embodiments , the Y ' domain consists of 
2 ' - deoxy - nucleotides linked through thiophosphate intersub 
unit linkages , and optionally one phosphodiester intersub 
unit linkage . 
0109 ] The Z ' domain comprises a sequence of modified 
nucleotides , where the Z ' domain is 4 - 10 nucleotides in 
length . For example , the Z domain may comprise a 
sequence of 4 , 5 , 6 , 7 , 8 , 9 , or 10 nucleotides . One or more 
of these nucleotides is modified ( e . g . , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 
9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 or 22 ) . For 
example , in some embodiments , all the nucleotides in the Z ' 
domain are modified . 
[ 0110 ] The modified nucleotides of the Z ' domain may be 
the same as disclosed for Z in Formula ( VI ) or ( VI ' ) . For 
example , the nucleotides of the Z ' domain may be modified 
with respect to one or more of their nucleobases , the 2 
and / or 3 ' positions on the ribose sugar and their intersubunit 
linkages . Embodiments include wherein the 2 ' position is 
modified with an F ( ribo or arabino ) and the 3 ' position is o 
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or NH . Embodiments also include wherein the 2 ' position is 
modified with an OMe and the 3 ' position is O or NH . 
Embodiments include wherein the 2 ' position is modified 
with an F ( ribo or arabino ) as well as Me or OMe , and the 
3 ' position is O or NH . Embodiments include wherein the 2 ' 
position is modified with an F ( ribo or arabino ) and the 3 ' 
position is O or NH . Embodiments include wherein the 2 ' 
position is modified with an O - methoxyethoxy and the 3 ' 
position is O or NH . Embodiments also include wherein the 
2 ' position is modified with an F ( ribo or arabino ) and the 3 ' 
position is O or NH . Embodiments include wherein the 2 
and 4 ' positions are modified bridging group ( as described 
elsewhere herein ) to form a conformationally restricted 
nucleotide and the 3 ' position is O or NH . Each of these 
embodiments may include thiophosphate ( or thiophospho 
ramidate depending on the 3 ' substitution ) and phosphorami 
date intersubunit linkages . 
[ 0111 ] Embodiments also include where the 2 ' position is 
OH , and the 3 ' position is NH , or where the 2 ' position is H , 
and the 3 ' position is NH . Each of these embodiments may 
include thiophosphoramidate and / or phosphoramidate inter 
subunit linkages . 
[ 0112 ] The nucleotides of the Z ' domain are linked through 
intersubunit linkages , for example , N3 ' > P5 ' phosphorami 
date , N3 ' > P5 ' thiophosphoramidate , thiophosphate or phos 
phodiester intersubunit linkages . In some embodiments , the 
Z ' domain is linked through intersubunit linkages selected 
from N3 ' > P5 ' phosphoramidate , N3 ' > P5 ' thiophospho 
ramidate , and combinations thereof . In some embodiments , 
the Z ' domain comprises at least 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 or 10 
from N3 ' > P5 ' phosphoramidate and / or N3 ' > P5 ' thiophos 
phoramidate intersubunit linkages . 

other embodiments , R . " and R " are H ; and RA ' is selected 
from F , OMe , Me , O - methoxyethoxy . In some embodiments , 
XA is NH in each instance . 
[ 0116 ] Some embodiments include one or more modified 
nucleotides represented by Formula ( VIII ) , wherein X4 is 
NH ; BA is a G - clamp ; Rd ' is F or OMe and R4 " is H ; or RA 
is H and R4 " is H or F ; and RA ' " is H . 
[ 0117 ] Some embodiments include one or more modified 
nucleotides represented by Formula ( VIII ) , wherein X , is 
NH ; B , is an unmodified or modified nucleobase ; R / ' and 
R / " together form a conformationally restricted nucleotide 
( e . g . , O _ CH , — or O - ( CH ) 2 - ) ; and R / " is H . In 
some embodiments , BA is an unmodified or a modified 
nucleobase selected from the group consisting of 5 - methyl 
cytosine , 2 , 6 - diaminopurine , and 5 - methyluracil . 
[ 0118 ] Some embodiments include one or more modified 
nucleotides represented by Formula ( VIII ) , wherein X , is 
NH ; B is an unmodified or modified nucleobase ; RA ' is F or 
OMe , R4 " is H and RA ' " is H . 
[ 0119 ] Some embodiments include one or more modified 
nucleotides represented by Formula ( VIII ) , wherein X , is 
NH ; BA is an unmodified or modified nucleobase ; Rd ' is H , 
RA " is F and R . ' " is H . 
f0120 ] In some embodiments , X , is NH . In other embodi 
ments , Y is O or S ( with a positively charged counter ion ) . 
In some embodiments , Rd ' or Rd " is H and the other is F , 
OH , OMe , Me , O - methoxyethoxy ( e . g . arabino - F or ribo - F 
or OMe ) . 
10121 ] In some embodiments , B , is selected from A , C , G , 
U and T . In additional embodiments , B? is selected from A , 
C , G , U , T , 2 , 6 - diaminopurine , a 5 - Me pyrimidine ( e . g . , 
5 - methylcytosine , 5 - methyluracil ) . In some embodiments , at 
least one of R ' and R / " is H . For example , in some 
embodiments , Rd ' is F , OH , OMe , Me , O - methoxyethoxy 
and R " is H . In other embodiments , RA ' is H and R . " is F . 
[ 0122 ] In some embodiments , when BA is a purine nucle 
obase at least one of R , ' and R , " is OH or F , and / or when 
BA is a pyrimidine nucleobase at least one of RA and RA " is 
OMe , OH or F . 
[ 0123 ] In other embodiments , the nucleotides include one 
or more of the nucleotides in Table G . 

C . Modified Antisense Oligonucleotides 
[ 0113 ] Other compounds include modified antisense oli 
gonucleotides . In some embodiments the ASO includes the 
nucleotide of formula ( I ) , ( II ) , ( IIIa ) , ( IIIb ) , ( IV ) , ( V ) and / or 
( V ' ) . 
[ 0114 ] Other compounds of the present disclosure include 
compounds comprising the following Formula ( VIII ) : 

( VIII ) 

TABLE G 
- 0 

D 
4 ; 

O RA " RE III man 
nh 

Nucleotide No . R " R " A W 

wherein X , is NH or O , Y is OR or SR , where R is H or a 
positively charged counter ion , B , is independently in each 
instance a natural or an unmodified nucleobase or a modified 
nucleobase , R . and R4 " are each independently in each 
instance selected from H , F , OH , OMe , O - methoxyethoxy , 
and R , " is H or RA ' and R . ' ' together form - O CH2 - , 
- O CH ( Me ) - or — O ( CH2 ) 2 — . 
[ 0115 ] In some embodiments , Rd ' and R . ' " are H ; and RA " 
is selected from F , OH , OMe , Me , O - methoxyethoxy . In 

H NH 
NH ut O HHHF WOWO NH 
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TABLE G - continued 
( IX ) 

wa 
A 

BB u u 

OMe ON OMe 
u au Rp ' ' LL Rg " , OMe 

OMe HN 
O RSS = OR 
62 
63 min 
64 NH O 0 methoxyethoxy 

0 - methoxyethoxy 
0 - methoxyethoxy 
0 - methoxyethoxy 

va u O 

F ? ?? ? 
FH 0 S 
FH 0 0 

? ? NH S 
? ? ?? ?? ? 
H H O S 
H H 0 0 
F H NH NH S 
F ? NH ?? ? 
FH 0 S 

F ? ? ? 
H H NH S 

NH 
H H O S 
H H 0 0 
H H NH NH S 
H H NH NH 0 
? ? NH NH S 

| H H NH NH 0 
? ? ? S 
OH H NH ? 
OH OH H NH NH S 
OEt OEt H NH NH 0 
OEt H NHS 
OET OEt H 0 0 
OEt H 0 S 

H H NH 0 
H H NH NHS 
H H 0 0 
H H 0 S onoooooooooooooooooooooooooooo 68 ? 

OH 
OH 

o va a AW N P 

? OET 
OET ? 

OET ? A 

2 OET 

n 

wherein R is H or a positively charged counter ion , BB is 
independently in each instance a natural or an unmodified 
nucleobase or a modified nucleobase , Rg ' and Rg " are each 
independently in each instance selected from H , F , OMe , 
O - methoxyethoxy , and R , ' " is H or Ro ' and R , ' ' together 
form - O CH2 - , - O - CH ( Me ) - , or — O ( CH2 ) 2 — . 
0125 ] In some embodiments , every oligonucleotide is a 

nucleotide of the Formula ( IX ) . 
[ 0126 ] In some embodiments , R ' and R , " are H and R " 
is selected from F , OH , OMe , Me , O - methoxyethoxy . In 
other embodiments , R , " and R " are H ; and R ' is selected 
from F , OMe , Me , O - methoxyethoxy . 
10127 ] Some embodiments include one or more modified 
nucleotides represented by Formula ( IX ) , wherein B , is a 
G - clamp ; Rg ' is For OMe and Rg " is H ; or Rg ' is H and R3 " 
is H or F ; and R ' is H . 
[ 0128 ] Some embodiments include one or more modified 
nucleotides represented by Formula ( IX ) , wherein BA is an 
unmodified or modified nucleobase ; RR and Rg " together 
form a conformationally restricted nucleotide ( e . g . , 

O CH , - or O - ( CH ) , – ) ; and R , " is H . In some 
embodiments , B is an unmodified or a modified nucleobase 
selected from the group consisting of 5 - methylcytosine , 
2 , 6 - diaminopurine , and 5 - methyluracil . 
101291 Some embodiments include one or more modified 
nucleotides represented by Formula ( IX ) , wherein B is an 
unmodified or modified nucleobase ; Rr ' is F or Me , Re " is 
H and Rg " is H . 
[ 0130 ] Some embodiments include one or more modified 
nucleotides represented by Formula ( IX ) , wherein B4 is an 
unmodified or modified nucleobase ; RR ' is H , R , " is F and 
R " is H . 
[ 0131 ] In other embodiments , Y is S - ( with a positively 
charged counter ion ) . In some embodiments , RR ' or RR " is H 
and the other is F , OH , OMe , Me , O - methoxyethoxy ( e . g . 
arabino - F or ribo - F or OMe ) . 
10132 ] . In some embodiments , B , is selected from A , C , G , 
U and T . In additional embodiments , BR is selected from A , 
C , G , U , T , 2 , 6 - diaminopurine , a 5 - Me pyrimidine ( e . g . , 
5 - methylcytosine ) . In some embodiments , at least one of RR ' 
and R , " is H . For example , in some embodiments , R ' is F , 
OH , OMe , Me , O - methoxyethoxy and RB " is H . In other 
embodiments , RB ' is H and RB " is F . 
[ 0133 ] In some embodiments , when Bris a purine nucle 
obase at least one of Ro ' and R " is OH or F , and / or when 
BB is a pyrimidine nucleobase at least one of Rs ' and Rd " is 
OMe , OH or F . 
[ 0134 ] . In some embodiments , the nucleobase sequence of 
the oligonucleotide of Formulae ( VIII ) or ( IX ) comprises a 
sequence selected from those in Table A . In some embodi 
ments , the nucleobase sequence of the oligonucleotide of 
Formulae ( VIII ) or ( IX ) comprises a sequence 1 , 2 , 3 , 4 , or 
5 nucleobases different from a sequence selected from those 
in Table H . 

WP nem 
Nucleotide No . C 

NH 
NH 

NH 

0 CH2 
O CH2 
O CH2 – 
O CH2 – 

0 - ( CH2 ) 2 
O - ( CH2 ) 2 
O – ( CH2 ) 2 – 
O ( CH2 ) 2 — 

- O CH ( Me ) 
- O CH ( Me ) 
- O CH ( Me ) 
- O CH ( Me ) 

NH ouououououous ZZOOE ZOOZ ZOO 90 

NH 

20 m 0 NH 
0 

94 

[ 0124 ] Compounds of the present disclosure also include 
oligonucleotides comprising ten or more nucleotides of the 
following Formula ( IX ) : 
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TABLE H 
Nucleobase Sequence ( 5 ' - 3 ' ) SEQ . ID NO . 
5 ' - GCAGAGGTGAAGCGAAGUGC - 3 ' - 

5 ' - GCAGAGGTGAAGCGAAGUGC - Chol - 3 ' M 

5 ' - GCAGAGGTGAAGCGAAGUGC - GalNAC - 3 

5 ' - GAUUAGGCAGAGGTGAAAAAG - 3 ' A 

5 ' - GAUUAGGCAGAGGTGAAAAAG - Chol - 3 ' 

0 00 00 WNE 
UT 

5 ' - GAUUAGGCAGAGGTGAAAAAG - GalNAC - 3 ' 0 

5 ' - GAUUAGGCAGAGGTGAAAAAG - 3 ' 1 

0 5 ' - GAUUAGGCAGAGGTGAAAAAG - Chol - 3 
5 ' - GAUUAGGCAGAGGTGAAAAAG - GalNAC - 3 0 

5 ' - GDAPUUDAPGGCAGAGGTGAAAAAG - 3 ' 6 10 

5 ' - GAUUAGGCAGAGGTGAADAPDAPDAPG - 3 ! 6 11 

5 ' - GAUUAGGCAGAGGTGDAPDAPDAPDAPDAPG - 3 ! 6 12 

5 ' - GDAPUUDAPGGCAGAGGTGAADAPDAPDAPG - 3 6 

5 ' - GDAPUUDAPGGCAGAGGTGDAPDAPDAPDAPDAPG - 3 ' 14 

5 ' - GDAPUUDAPGGCAGAGGTGAAAAAG - 31 6 

5 ' - GAUUAGGCAGAGGTGAADAPDAPDAPG - 3 ' 6 16 

5 ' - GAUUAGGCAGAGGTGDAPDAPDAPDAPDAPG - 3 ! 17 

5 ' - GDAPUUDAPGGCAGAGGTGAADAPDAPDAPG - 3 18 

5 ' - GDAPUUDAPGGCAGAGGTGDAPDAPDAPDAPDAPG - 3 ' 9 

5 ' - GCAGAGGTGAAGCGADAPGUGC - 3 20 

5 ' - GCAGAGGTGAAGCGDAPDAPGUGC - 3 ' 21 

5 ' - GCAGDAPGGTGAAGCGDAPDAPGUGC - 3 ' 2 

5 ' - GCDAPGDAPGGTGAAGCGDAPDAPGUGC - 3 23 

5 ' - CGTGCAGAGGTGAAGC - 3 - NH2 - G - 3 ' 2 

5 ' - GCAGAGGTGAAGCGAA - 3 - NH2 - G - 3 25 

5 ' - CGACGTGCAGAGGTGAAG - 3 - NH2 - C - 3 ' % 6 
7 5 ' - GCAGAGGTGAAGCGAAGTG - 3 - NH2 - C - 3 ' % 

5 ' - GCAGAGGTGAAGC - 3 - NH2 - G - 3 ! % 28 

5 ' - CGTGCAGAGGTGAAG - 3 - NH2 - C - 3 ' % 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' % 30 

% 5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 3 1 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ! % N 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 3 W 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 34 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 35 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' % 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 37 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' % 38 
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TABLE H - continued 

Nucleobase Sequence ( 5 ' - 3 ' ) SEQ . ID NO . 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 
o 5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 
5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 2 
5 ' - AAGAGAGGTG5meCG5meC5meC5meC5meCGUGG - 3 ' 4 w 
5 ' - GGUGAAG5meCGAAGTG5me CA5meCA5meCG - 3 ' 44 

51 - 5meCGUG5meCAGAGGTGAAG5meCGAAG - 3 ! 

5 ' - AGAGGTGAAG5meCGAAGUG5meCA5mec - 3 ! 46 

5 ' - UGG5meCA5mCTAGTAAA5MeCTGAG5meC5meC - 3 ' 47 

51 - 5meCUAGGAGTT5MeC5meCG5meCAGUAUGG - 3 ' 4 
5 ' - AGAGGTG5MeCG5mec5meC5mec5meCGTGGU5MeCG - 3 ! 4 9 

5 ' - GAGGUG5meCG5meC5meC5meC5meCGTGGU5meCGG - 3 ' 50 

5 ' - GAAAG5Mec5mec5meCTA5MeCGAA5 meC5meCA5MeCUG - 3 ' 57 

5 ' - GUU5MeC5meCG5MECAGTATGGAU5MeCGG5meC - 3 ' 5 2 
5 ' - U5mec5meCG5meCAGTATGGAT5MeCGG5MECAG - 3 ' 53 

5 ' - A5meC5meCA5meCTGAA5MeCAAATGG5me CA5MeCU - 3 ' 54 

5 ' - UG5meCAGAGGTGAAG5meCGAAGUG - 3 ' 5 5 
5 ' - A5meCUGAA5MeCAAATGG5meCA5meCUAGU - 3 ' 56 

5 ' - AGU5mec5meCA5meC5meCA5MeCGAGT5mECUAGA5MeC - 3 ' 57 

5 ' - 5meCA5MECUGAASMECAAATGG5MeCA5MECUAG - 3 ' . 58 

5 ' - 5meCAGAGGTGAAG5MeCGAAGUG5MECA - 3 ' 

5 ' - AAGAGAGGTG5meCG5meC5mec5mec5meCGUGG - GalNAC - 3 ' 60 

5 ' - GGUGAAG5meCGAAGTG5meCA5meCA5meCG - GalNAC - 3 6 
5 ' - UGG5meCA5meCTAGTAAA5meCTGAG5mec5mec - GalNAC - 3 ' 6 

1 
2 
3 51 - 5meCUAGGAGTT5MeC5meCG5me CAGUAUGGGalNAC - 3 ' 6 

5 ' - AGAGGTG5meCG5mec5meC5mec5meCGTGGU5MeCGGAINAC - 3 ' 
5 ' - U5mec5meCG5meCAGTATGGAT5MeCGG5meCAG - GalNAc - 3 ' 5 

5 ' - UG5meCAGAGGTGAAG5MeCGAAGUGGalNAC - 3 ' 66 

5 ' - AGU5meC5meCA5meC5meCA5meCGAGT5meCUAGA5meC - GaINAC - 3 ' 6 
5 ' - GCGGGTGAAGCGGUG - 3 - NH2 - C - 3 ' 68 

5 ' - GCGGGTGAAGCGGUG - 3 - NH2 - C - 3 ' 6 

5 ' - GCGGGTGAAGCGGUG - 3 - NH2 - C - 3 ' 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 
5 ' - GCAGAGGTGAAGCGAGTG - 3NH2 - C - 3 ' 2 

5 ' - GCAGAGGTGAAGCGAAGTG - 3NH2 - C - 3 ' 73 

5 ' - GCAGNSPAGGTGAAGCGAAGUGC - 3 ' 74 

5 ' - GCAGAGGTGAAGCGAAGUGC - 3 ' 75 
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TABLE H - continued 
Nucleobase Sequence ( 5 ' - 3 ' ) SEQ . ID NO . 
5 ' - GCAGAGGTGAAGCGAAGUGC - 3 ' 76 

5 - GCUCCAAATTCTTTAVAAGGG - GalNAC - 3 77 

5 ' - AAGAGAGGTG5meCG5meC5meC5meC5meCGUGG - 3 ' 78 

5 ' - GGUGAAG5meCGAAGTG5meCA5meCA5meCG - 3 ' 

5 - 5meCGUG5MeCAGAGGTGAAG5MeCGAAG - 3 ' 80 

5 ' - GUGAAGSMECGAAGTG5MeCA5MeCA5MeCGG - 3 ' 81 

5 ' - AGAGGTGAAG5meCGAAGUG5MeCA5meC - 3 
5 ' - UGG5meCA5meCTAGTAAA5meCTGAG5meC5mec - 3 ! 3 

5 ' - 5meCUAGGAGTT5MeC5mecg5MeCAGUAUGG - 3 ' 84 

5 ' - G5MECAGAGGTGAAGSMECGAAGUGSMEC - 3 ' 
5 ' - AGAGGTG5meCG5mec5mec5mec5meCGTGGU5meCG - 3 ' 8 6 
5 ' - GAGGUG5meCG5mec5meC5mec5meCGTGGU5meCGG - 3 ! 87 

5 ' - GAAAG5meC5meC5meCTA5meCGAA5MeC5meCA5MECUG - 3 ' 00 00 

5 ' - GUU5mec5mecG5meCAGTATGGAU5MeCGG5meC - 3 ' 89 

5 ' - U5mec5meCG5meCAGTATGGAT5MeCGG5meCAG - 3 ' 90 

5 ' - A5meC5meCA5meCTGAA5MeCAAATGG5meCA5meCU - 3 ' 

5 ' - UG5meCAGAGGTGAAG5meCGAAGUG - 3 ' 92 

5 ' - A5meCUGAASMECAAATGG5meCA5mECUAGU - 3 ' 93 

5 ' - AGU5meC5meCA5meC5meCA5meCGAGT5mECUAGA5meC - 3 ' 94 

5 ' - 5meCA5MeCUGAA5MeCAAATGG5meCA5mECUAG - 3 ' 95 

5 ' - 5meCAGAGGTGAAG5meCGAAGUG5meCA - 3 ! 96 

5 ' - AAGAGAGGTG5meCG5meC5meC5meC5meCGUGG3 ' 9 7 
5 ' - AAGAGAGGTG5meCG5meC5meC5mec5meCGUGG - 3 ' 

5 ' - GGUGAAG5meCGAAGTG5meCA5meCA5meCG3 ' 99 

5 ' - GGUGAAG5MeCGAAGTG5MeCA5MeCA5meCG3 ' 100 

5 ' - UGG5MeCA5mECTAGTAAASMECTGAG5meC5mec3 ' 101 

5 ' - UGG5MeCA5meCTAGTAAA5MeCTGAG5meC5mec3 ' 102 

51 - 5meCUAGGAGTT5meC5meCG5meCAGUAUGG3 ' 103 

5 ' - 5meCUAGGAGTT5mec5meCG5meCAGUAUGG3 ' 104 

5 ' - GCAGAGGTGAAGCGAAG - 3 ' 105 

5 ' - GCAGAGGTGAAGCGAAGTGC - 3 ' 106 

51 - CGTGCAGAGGTGAAGCG - 3 ' 107 

5 ' - GCAGAGGTGAAGCGAAG - 3 ' 108 

5 ' - CGACGTGCAGAGGTGAAGC - 3 ' 109 

5 ' - GCAGAGGTGAAGCGAAGTGC - 3 ' 110 

5 ' - GCAGAGGTGAAGCG - 3 ' 111 

5 ' - CGTGCAGAGGTGAAGC - 3 112 

5 ' - GCAGAGGTGAAGCGAAGTG - 3nh2 - C - 3 ' 113 
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TABLE H - continued 
Nucleobase Sequence ( 5 ' - 3 ' ) SEQ . ID NO . 

5 ' - Galac - NHC6 - U5mec5meCG5meCAGTATGGAT5meCGG5meCAG3 ' 114 

5 ' - GalNAC - NHC6 - 5meCUAGGAGTT5mec5meCG5meCAGUAUGG3 ' 115 

5 ' - GalNAC - NHC6 - AAGAGAGGTG5meCG5mec5mec5mec5meCGUGG3 ' 116 

117 5 ' GalNAC - NHC6 - 
AGAGGTG5meCG5mec5mec5mec5meCGTGGU5meCG3 ! 

5 ' GalAc - NHC6 - UG5MECAGAGGTGAAG5MeCGAAGUG3 ' 118 

MGCUCCAAATTCTTTAUAAGG 119 

MGCUCCAAATTCTTTAUAAGG 120 

mGCUCCAAATTCTTTAVAAGGG 121 

MGCUCCAAATTCTTTAUAAGG / GalNAc / 
MGCUCCAAATTCTTTAUAAGG / GalNAC / 

MGCUCCAAATTCTTTAUAAGG / 3CholTEG / 

MGCUCCAAATTCTTTAUAAGG / 3 CholTEG / 
MGCUCCAAATTCTTTAUAAGGG / 3CholTEG / 

? 

? 

? o u AW N 
? EEEEEEEEEEEE W W NNN 

5 ' - MG5MCAGAGGTGAAGP5MCGAAGUGSMEC - 3 
5 ' - mG5MCAGAGGTGAAG5MCGAAGUG5mC - Cholesterol - 3 ' 

5 ' - MG5MCAGAGGTGAAGP5mCGAAGUG5MC - TEG - Cholesterol - 3 ' 
5 ' - MG5MCAGAGGTGAAG5MCGAAGUG5MC - Tocopherol - 3 ' 
5 ' - MG5MCAGAGGTGAAG5MCGAAGUG5MC - TEG - Tocopherol - 3 ' 

5 ' - mG5mCAGAGGTGAAG5mCGAAGUG5mc - GalAc - 3 ' 

5 ' - mG5meCAGAGGTGAAG5MeCGAAGUG5MeC - 3 ' 133 

5 ' - mG5MECAGAGGTGAAGSMECGAAGUG5MeC - po - Chol - 3 ' 
5 ' - mG5meCAGAGGTGAAG5MeCGAAGUG5meC - po - Tocopherol - 3 ' 
5 ' - mG5meCAGAGGTGAAG5meCGAAGUG5meC - po - GalAC - 3 

5 ' - MG5meCAGAGGTGAAG5MeCGAAGUG5meC - 3 ' 137 

5 ' - mG5meCAGAGGTGAAG5MECGAAGUG5meC - po - Chol - 3 ' 
5 ' - MG5MeCAGAGGTGAAG5MeCGAAGUGSMEC - po - Tocopherol - 3 ' 
5 ' - mG5meCAGAGGTGAAG5meCGAAGUG5meC - po - GalAc - 3 ' EEE EEEEEEE 

PEE E 

5 - mG5meCAGAGGTGAAG5meCGAAGUG5meC - 3 141 

5 - mG5meCAGAGGTGAAG5meCGAAGUG5mec - Chol - 3 142 

5 - mG5meCAGAGGTGAAG5meCGAAGUG5mec - Toco - 3 143 

5 - MG5meCAGAGGTGAAGSmeCGAAGUG5meC - GalNAC - 3 144 

5 - G5meCAGAGGTGAAG5meCGAAGUG5meC - 3 145 

5 - G5meCAGAGGTGAAG5meCGAAGUG5meC - Chol - 3 146 

5 - G5meCAGAGGTGAAG5MeCGAAGUG5mec - Toco - 3 147 

5 - G5meCAGAGGTGAAGSMECGAAGUG5meC - GaINAC - 3 148 

5 - G5meCAGAGGTGAAG5meCGAAGUG5mec - 3 149 

5 - DTGCAGAGGTGAAGCGAAGTG - 3 150 
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TABLE H - continued 

Nucleobase Sequence ( 5 ' - 3 ' ) SEQ . ID NO . 

5 - STGCAGAGGTGAAGCGAAGUG3 ! 151 

5 - GCAGAGGTGAAGCGAAGUGC - 3 ' 152 

5 - GCAGAGGTGAAGCGAAGUGC - 3 ' 153 

5 ' - GCAGAGGTGAAGCGAAGUGC - 3 ' 154 

5 ' - dGCAGAGGTGAAGCGAAGUGC - 3 ' 155 

5 ' - dGCAGAGGTGAAGCGAAGUGC - 3 ' 156 

5 ' - DGCAGAGGTGAAGCGAAGUGC - 3 ' 157 

5 ' - dGCAGAGGTGAAGCGAAGUGC - 3 ' 158 

leading to a 3 ' - 3 ' linkage which may inhibit degradation by 
3 ' exonucleases and / or extension by DNA polymerases . 

[ 0135 ] In embodiments , the disclosed oligonucleotides 
display an affinity for at least one of the six sequences of the 
HBV genome or its RNA equivalents and / or display stability 
complexed to at least one of the following six sequences of 
the HBV genome ( Table E ) or its RNA equivalents ( Table 
F ) . In embodiments , the oligonucleotide complexed with a 
complementary HBV genome sequence has a melting tem 
perature ( Tm ) of > 37° C . The HBV genome may be an RNA 
sequence such as DR - 1 and / or DR - 2 RNA sequence . The 
complex may be formed under physiological conditions or 
nearly physiological conditions such as in phosphate - buff 
ered saline ( PBS ) . In embodiments , the Tm of the complex 
is > 50° C . In embodiments , the Tm of the complex is 
50 - 100° C . In embodiments , the Tm of a disclosed oligo 
nucleotide duplexed with an HBV RNA under physiological 
conditions or nearly physiological conditions is > 50° C . 
[ 0136 ] In some aspects of the disclosure , the nucleobase 
sequence of the oligonucleotide of Formula ( VIII ) or ( IX ) 
comprises a sequence of 12 - 22 nucleotides , for example , 
14 - 20 nucleotides or 16 - 19 nucleotides . In some embodi 
ments , the nucleobase sequence of the oligonucleotide of 
Formula ( VIII ) or ( IX ) is 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 
21 or 22 nucleotides in length . 
[ 0137 ) In another aspect of the disclosure , the oligonucle 
otides described herein are conjugated or modified at one or 
more end . 
10138 ] . For example , in some embodiments , a terminal end 
of the oligonucleotide is protected from hydrolytic cleavage 
by at least one modified nucleotide at said terminal end . In 
some embodiments , the modified nucleotide is a modified 
nucleotide comprising a modified nucleotide comprising a 
3 ' - N modification , and may include a thiophosphoramidate 
subunit linkage . In some embodiments , the oligonucleotides 
of Formulae ( VIII ) and ( IX ) further comprise at least one 
nucleotide ( e . g . 1 or 2 ) at the 3 ' and / or 5 ' end that contains 
a thiophosphate intersubunit linkage and a thymine nucle 
obase . In some embodiments , the oligonucleotides of For 
mulae ( VIII ) and ( IX ) further comprise at least one nucleo 
tide ( e . g . 1 or 2 ) at the 3 ' and / or 5 ' end that contains a 2 - OMe 
modified nucleotide and a thymine nucleobase . In some 
embodiments , the oligonucleotides of Formulae ( VIII ) and 
( IX ) further comprise at least one 2 - OMe modified nucleo 
tide at the 3 ' and / or 5 ' end that contains a thiophosphate 
intersubunit linkage and a uracil nucleobase . In some 
embodiments , the an inverted dT can be incorporated at the 
3 ' - end of the oligonucleotides of Formulae ( VIII ) and ( IX ) , 

D . Conjugated Oligonucleotides 
[ 0139 ] The present disclosure is also directed to additional 
components conjugated to the oligonucleotide such as tar 
geting moieties and oligonucleotides modified at one or 
more ends . 
[ 0140 ] In some embodiments , the oligonucleotides 
described herein are conjugated to one or more ligand 
targeting group or pharmacophore , optionally through a 
linking moiety , such as a HEG linker or a C6 or C7 amino 
linker . In some embodiments , oligonucleotides described 
herein further comprises a ligand targeting group or a 
pharmacophore conjugated at the 5 ' and / or 3 ' end through an 
optional linker . In preferred embodiments , the oligonucle 
otides described herein further comprise a ligand - targeting 
group conjugated at the 5 ' and / or 3 ' end through an optional 
linker . In some embodiments , the conjugation is at the 3 ' - end 
of the oligonucleotides described herein . 
[ 0141 ] In some embodiments , the ligand - targeting group 
or a pharmacophore enhances the activity , cellular distribu 
tion or cellular uptake of the oligonucleotide by a particular 
type of cell such as hepatocytes . 
[ 0142 ] In some embodiments , the ligand targeting group 
may be a lipid moiety such as a cholesterol moiety , tocoph 
erols , cholic acid , a thioether , e . g . , beryl - S - tritylthiol , a 
thiocholesterol , an aliphatic chain , e . g . , dodecandiol or 
undecyl residues , a phospholipid , e . g . , di - hexadecyl - rac 
glycerol or triethyl - ammonium 1 , 2 - di - O - hexadecyl - rac 
glycero - 3 - phosphonate , a polyamine or a polyethylene gly 
col chain , or adamantane acetic acid , a palmitoyl moiety , or 
an octadecylamine or hexylaminocarbonyloxycholesterol 
moiety 
10143 ] . For example , in some embodiments , a terminal end 
of the oligonucleotide is protected from hydrolytic cleavage 
by at least one modified nucleotide at the terminal end . In 
some embodiments , the modified nucleotide is a modified 
nucleotide comprising a modified nucleotide comprising a 
3 ' - N modification , and may include a thiophosphoramidate 
subunit linkage . In some embodiments , the oligonucleotide 
strand further comprises at least one nucleotide ( e . g . 1 or 2 ) 
at the 3 ' and / or 5 ' end that contains a thiophosphate inter 
subunit linkage and a thymine nucleobase . In some embodi 
ments , the oligonucleotide strand further comprises at least 
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one nucleotide ( e . g . 1 or 2 ) at the 3 ' and / or 5 ' end that 
contains a 2 ' - F , 2 - OMe , 2 - OEt , or 2 ' - MOE modified nucleo 
tide . In some embodiments , the oligonucleotide strand fur 
ther comprises at least one 2 - OMe modified nucleotide at 
the 3 ' and / or 5 ' end that contains a thiophosphate intersub 
unit linkage and a uracil nucleobase . In embodiments , the 3 ' 
end of the ASO is attached through an np or po linkage to 
a C6 amino linker further linked to GalNAc - 6 . For example , 
the following structures can exemplify this construct : 
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In some embodiments , an inverted dT can be incorporated at 
the 3 ' - end of the oligonucleotide strand , leading to a 3 ' - 3 ' 
linkage that may inhibit degradation by 3 ' exonucleases 
and / or extension by DNA polymerases . 
[ 0144 ] In some embodiments , the oligonucleotides 
described herein are conjugated to one or more ligand 
targeting group or pharmacophore , optionally through a 
linking moiety , such as a HEG linker or a C6 amino linker . 
In some embodiments , the oligonucleotide strand further 
comprises a ligand - targeting group or a pharmacophore 
conjugated at the 5 ' and / or 3 ' end through an optional linker . 
In some embodiments , the conjugation is at the 3 ' - end of the 
oligonucleotide strand . 
[ 0145 ] In some embodiments , the ligand - targeting group 
or a pharmacophore enhances the activity , cellular distribu 
tion , or cellular uptake of the oligonucleotide by a particular 
type of cell such as hepatocytes . 
0146 ] In some embodiments , the ligand targeting group 
may be a lipid moiety such as a cholesterol moiety , tocoph 
erols , cholic acid , a thioether , e . g . , beryl - S - tritylthiol , a 
thiocholesterol , an aliphatic chain , e . g . , dodecandiol or 
undecyl residues , a phospholipid , e . g . , di - hexadecyl - rac 
glycerol or triethyl - ammonium 1 , 2 - di - O - hexadecyl - rac 
glycero - 3 - phosphonate , a polyamine or a polyethylene gly 
col chain , or adamantane acetic acid , a palmitoyl moiety , or 
an octadecylamine or hexylaminocarbonyloxycholesterol 
moiety . 
[ 0147 ] In some embodiments , the ligand - targeting group 
may be a naturally occurring substance , such as a protein 
( e . g . , human serum albumin ( HSA ) , low - density lipoprotein 
( LDL ) , or globulin ) . 
[ 0148 ] In some embodiments , the ligand - targeting group 
may be a carbohydrate ( e . g . , a dextran , pullulan , chitin , 
chitosan , inulin , cyclodextrin , N - acetylgalactosamine , or 
hyaluronic acid ) . Carbohydrates include monosaccharides 

such as N - acetylgalactosamine ( GalNAc ) , disaccharides , 
trisaccharides , tetrasaccharides , oligosaccharides , and poly 
saccharides . In certain embodiments of the compositions 
and methods of the invention , a ligand is one or more 
GalNAc derivatives attached such as two or three GalNAC 
derivatives attached to the oligonucleotide through a biva 
lent or trivalent - branched linker , respectively . 
[ 0149 ] In embodiments , the oligonucleotide is linked to 
the targeting moiety through a linker , such as an amino alkyl 
linker ( e . g . , C6 - NH2 ) . For example , GAINAC - 1 - 6 may be 
linked to the oligonucleotide through this type of linker . 
[ 0150 ] In some embodiments , the ligand - targeting group 
may be a recombinant or synthetic molecule , such as a 
synthetic polymer , e . g . , a synthetic polyamino acid . 
Examples of polyamino acids include polyamino acid is a 
polylysine ( PLL ) , poly L - aspartic acid , poly L - glutamic 
acid , styrene - maleic acid anhydride copolymer , poly ( L - lac 
tide - co - glycolied ) copolymer , divinyl ether - maleic anhy 
dride copolymer , N - ( 2 - hydroxypropyl ) methacrylamide 
copolymer ( HMPA ) , polyethylene glycol ( PEG ) , polyvinyl 
alcohol ( PVA ) , polyurethane , poly ( 2 - ethylacryllic acid ) , 
N - isopropylacrylamide polymers , or polyphosphazine . 
Example of polyamines include : polyethylenimine , polyly 
sine ( PLL ) , spermine , spermidine , polyamine , pseudopep 
tide - polyamine , peptidomimetic polyamine , dendrimer 
polyamine , arginine , amidine , protamine , cationic lipid , cat 
ionic porphyrin , quaternary salt of a polyamine , or an alpha 
helical peptide . The ligand targeting group can also include 
targeting groups , e . g . , a cell or tissue targeting agent , e . g . , a 
lectin , glycoprotein , lipid or protein , e . g . , an antibody , that 
binds to a specified cell type such as an hepatocyte . 
[ 0151 ] In some embodiments , the ligand - targeting group 
is GalNAc or a derivative thereof . For example , the follow 
ing GalNAc derivatives are included in some embodiments . 
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maceutical composition containing the oligonucleotide of 
the present disclosure is formulated for subcutaneous ( SC ) 
or intravenous ( IV ) delivery . Formulations for parenteral 
administration may include sterile aqueous solutions , which 
may also contain buffers , diluents and other pharmaceuti 
cally acceptable additives as understood by the skilled 
artisan . For intravenous use , the total concentration of 
solutes may be controlled to render the preparation isotonic . 
[ 0157 ] The pharmaceutical compositions containing the 
oligonucleotide of the present disclosure are useful for 
treating a disease or disorder , e . g . , associated with the 
expression or activity of an HBV gene . 

[ 0152 ] In some embodiments , the ligand - targeting group 
may be an aptamer . An “ aptamer ” refers to an oligonucle 
otide or peptide molecule that binds to a specific target 
molecule . For example , an aptamer can be selected to target 
a specific cell type in the body . When conjugated to the 
disclosed oligonucleotide , it can direct the oligonucleotide 
towards the targeted cells . In another example , an aptamer 
may target a viral protein , such as the core protein of HBV . 
See , e . g . , Oncogene , 2001 Oct . 4 ; 20 ( 45 ) : 6579 - 86 ; 
WO2011060557 . The aptamer may specifically bind the 
reverse transcriptase primer or HBV reverse transcriptase or 
HBV Enhancer I core sequence , for example , as described in 
WO2002081494 . 
[ 0153 ] In some embodiments , the ligand targeting group 
may be selected from one or more of a thyrotropin , mel 
anotropin , lectin , glycoprotein , surfactant protein A , Mucin 
carbohydrate , multivalent lactose , multivalent galactose , 
N - acetyl - galactosamine , N - acetyl - gulucoseamine multiva 
lent mannose , multivalent fructose , glycosylated polyamino 
acids , multivalent galactose , transferrin , bisphosphonate , 
polyglutamate , polyaspartate , a lipid , cholesterol , a steroid , 
bile acid , folate , vitamin B 12 , vitamin A , biotin , a RGD 
peptide , or a RGD peptide mimetic . 
[ 0154 ] Additional ligand targeting groups are disclosed , 
e . g . , in WO2016077321 , which is incorporated herein by 
reference in its entirety . 

3 . Methods of Use 
[ 0158 ] One aspect of the present technology includes 
methods for treating a subject diagnosed as having , sus 
pected as having , or at risk of having an HBV infection 
and / or an HBV - associated disorder . In therapeutic applica 
tions , compositions comprising the oligonucleotides of the 
present technology are administered to a subject suspected 
of , or already suffering from such a disease ( such as , e . g . , 
presence of an such as HBV antigen surface and envelope 
antigens ( e . g . , HBsAg and / or HBeAg ) in the serum and / or 
liver of the subject , or elevated HBV DNA or HBV viral 
load levels ) , in an amount sufficient to cure , or at least 
partially arrest , the symptoms of the disease , including its 
complications and intermediate pathological phenotypes in 
development of the disease . 
[ 0159 ] In some embodiments the oligonucleotides of the 
present technology show affinity to at least one of the 
following regions or HBV RNA transcripts in Table J . 

TABLE J 

2 . Compositions 
[ 0155 ] The present disclosure also encompasses pharma 
ceutical compositions comprising oligonucleotides of the 
present disclosure . One embodiment is a pharmaceutical 
composition comprising an oligonucleotide of Formula ( 1 ) , 
( II ) , ( III ) , ( IV ) , ( V ) , or ( VI ) , or other oligonucleotide of the 
present disclosure and a pharmaceutically acceptable diluent 
or carrier . 
[ 0156 ] In some embodiments , the pharmaceutical compo 
sition containing the oligonucleotide of the present disclo 
sure is formulated for systemic administration via parenteral 
delivery . Parenteral administration includes intravenous , 
intra - arterial , subcutaneous , intraperitoneal or intramuscular 
injection or infusion ; also subdermal administration , e . g . , via 
an implanted device . In a preferred embodiment , the phar 

Targeted 
HBV RNA 
transcripts Region HBV Proteins affected 

Pol / S Pre - Core , Pg , 
Pre - S1 , Pre - S2 
Pre - Core , Pg , 
Pre - Si , Pre - S2 

HBeAg , HBcAg , Polymerase , Large HBsAg , 
Middle HBsAg , Small HBsAg 
HBeAg , HBcAg , Polymerase , Large HBsAg , 
Middle HBsAg , Small HBsAg 

Pol 
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TABLE J - continued 
Targeted 
HBV RNA 
transcripts Region HBV Proteins affected 

Pol / X 

DR1 

DR2 

Pre - Core , Pg , HBeAg , HBcAg , Polymerase , Large HBsAg , 
Pre - Si , Pre - S2 , X Middle HBsAg , Small HBsAg , HBxAg 
Pre - Core , Pg , HBeAg , HBcAg , Polymerase , Large HBsAg , 
Pre - Si , Pre - S2 , X Middle HBsAg , Small HBsAg , HBxAg 
Pre - Core , Pg , HBeAg , HBcAg , Polymerase , Large HBsAg , 
Pre - Si , Pre - S2 , X Middle HBsAg , Small HBsAg , HBxAg 
Pre - Core , Pg , HBeAg , HBcAg , Polymerase , Large HBsAg , 
Pre - S1 , Pre - S2 , X Middle HBsAg , Small HBsAg , HBxAg 

Pre 
PolyA 

[ 0160 ] Subjects suffering from an HBV infection and / or 
an HBV - associated disorder can be identified by any or a 
combination of diagnostic or prognostic assays known in the 
art . For example , typical symptoms of HBV infection and / or 
an HBV - associated disorder include , but are not limited to 
the presence of serum and / or liver HBV antigen ( e . g . , 
HBsAg and / or HBeAg ) , elevated ALT , elevated AST , the 
absence or low level of anti - HBV antibodies , liver injury , 
cirrhosis , delta hepatitis , acute hepatitis B , acute fulminant 
hepatitis B , chronic hepatitis B , liver fibrosis , end - stage liver 
disease , hepatocellular carcinoma , serum sickness - like syn 
drome , anorexia , nausea , vomiting , low - grade fever , myal 
gia , fatigability , disordered gustatory acuity and smell sen 
sations ( aversion to food and cigarettes ) , right upper 
quadrant and epigastric pain ( intermittent , mild to moder 
ate ) , hepatic encephalopathy , somnolence , disturbances in 
sleep pattern , mental confusion , coma , ascites , gastrointes 
tinal bleeding , coagulopathy , jaundice , hepatomegaly 
( mildly enlarged , soft liver ) , splenomegaly , palmar ery 
thema , spider nevi , muscle wasting , spider angiomas , vas 
culitis , variceal bleeding , peripheral edema , gynecomastia , 
testicular atrophy , abdominal collateral veins ( caput 
medusa ) , high levels of alanine aminotransferase ( ALT ) and 
aspartate aminotransferase ( AST ) ( within a range of 1000 
2000 IU / mL ) , ALT levels higher than AST levels , elevated 
gamma - glutamyl transpeptidase ( GGT ) and / or alkaline 
phosphatase ( ALP ) levels , decreased albumin levels , 
elevated serum iron levels , leukopenia ( i . e . , granulocytope 
nia ) , lymphocytosis , increased erythrocyte sedimentation 
rate ( ESR ) , shortened red blood cell survival , hemolysis , 
thrombocytopenia , a prolongation of the international nor 
malized ratio ( INR ) , the presence of serum HBV DNA , 
elevation of the aminotransferases ( < 5 times the ULN ) , 
increased bilirubin levels , prolonged prothrombin time ( PT ) , 
hyperglobulinemia , the presence of tissue - nonspecific anti 
bodies , such as anti - smooth muscle antibodies ( ASMAS ) or 
antinuclear antibodies ( ANAS ) , the presence of tissue - spe 
cific antibodies , such as antibodies against the thyroid gland , 
elevated levels of rheumatoid factor ( RF ) , hyperbilirubine 
mia , low platelet and white blood cell counts , AST levels 
higher than ALT levels , lobular inflammation accompanied 
by degenerative and regenerative hepatocellular changes , 
and predominantly centrilobular necrosis . 
0161 ] In some embodiments , subjects treated with the 
oligonucleotide composition of the present technology will 
show amelioration or elimination of one or more of the 
following conditions or symptoms : the presence of serum 
and / or liver HBV antigen ( e . g . , HBsAg and / or HBeAg ) , the 
absence or low level of anti - HBV antibodies , liver injury 
cirrhosis , delta hepatitis , acute hepatitis B , acute fulminant 
hepatitis B , chronic hepatitis B , liver fibrosis , end - stage liver 

disease , hepatocellular carcinoma , serum sickness - like syn 
drome , anorexia , nausea , vomiting , low - grade fever , myal 
gia , fatigability , disordered gustatory acuity and smell sen 
sations ( aversion to food and cigarettes ) , right upper 
quadrant and epigastric pain ( intermittent , mild to moder 
ate ) , hepatic encephalopathy , somnolence , disturbances in 
sleep pattern , mental confusion , coma , ascites , gastrointes 
tinal bleeding , coagulopathy , jaundice , hepatomegaly 
( mildly enlarged , soft liver ) , splenomegaly , palmar ery 
thema , spider nevi , muscle wasting , spider angiomas , vas 
culitis , variceal bleeding , peripheral edema , gynecomastia , 
testicular atrophy , abdominal collateral veins ( caput 
medusa ) , ALT levels higher than AST levels , leukopenia 
( i . e . , granulocytopenia ) , decreased albumin levels , elevated 
serum iron levels , lymphocytosis , increased erythrocyte 
sedimentation rate ( ESR ) , shortened red blood cell survival , 
hemolysis , thrombocytopenia , a prolongation of the inter 
national normalized ratio ( INR ) , the presence of serum HBV 
DNA , prolonged prothrombin time ( PT ) , hyperglobuline 
mia , the presence of tissue - nonspecific antibodies , such as 
anti - smooth muscle antibodies ( ASMAs ) or antinuclear anti 
bodies ( ANAS ) , the presence of tissue - specific antibodies , 
such as antibodies against the thyroid gland , hyperbiliru 
binemia , low platelet and white blood cell counts , AST 
levels higher than ALT levels , lobular inflammation accom 
panied by degenerative and regenerative hepatocellular 
changes , and predominantly centrilobular necrosis . 
[ 0162 ] In some embodiments , subjects treated with the 
oligonucleotide composition of the present technology will 
show a reduction in the expression levels of one or more 
biomarkers selected from among alanine aminotransferase 
( ALT ) , aspartate aminotransferase ( AST ) , gamma - glutamyl 
transpeptidase ( GGT ) , alkaline phosphatase ( ALP ) , biliru 
bin , and rheumatoid factor ( RF ) , compared to untreated 
subjects suffering from an HBV infection and / or an HBV 
associated disorder . 
10163 ] The present disclosure provides a method for treat 
ing a subject diagnosed as having , or suspected as having an 
HBV infection and / or an HBV - associated disorder compris 
ing administering to the subject an effective amount of an 
oligonucleotide composition of the present technology . 
[ 0164 ] The oligonucleotides and compositions of the pres 
ent disclosure may be used in antisense therapy . For 
example , the oligonucleotide may contain a nucleobase 
sequence that is complementary or hybridizes to a target 
nucleic acid sequence of a known viral DNA or RNA 
sequence , for example , in HBV . 
[ 0165 ] Some embodiments include a method of modulat 
ing expression of a target by contacting a target nucleic acid 
with an antisense compound comprising the oligonucleotide 
of the present disclosure . In some embodiments , the target 
nucleic acid is in a cell , for example , in an animal such as 
a human . 
[ 0166 ] Some embodiments , include a method of inhibiting 
expression of a target RNA in an animal , comprising admin 
istering to the animal an antisense compound comprising the 
oligonucleotide of the present disclosure . The oligonucle 
otide may be complementary or hybridize to a portion of the 
target RNA . 
[ 0167 ] Some embodiments include a method for reducing 
the viral load of a virus in a subject infected with the virus 
comprising administering a therapeutically effective amount 
of a oligonucleotide or a composition of the present disclo 
sure to the subject in need thereof thereby reducing the viral 
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load of the virus in the subject . The oligonucleotide may be 
complementary or hybridize to a portion of the target RNA 
in the virus . 
[ 0168 ] Some embodiments include a method for inhibition 
of viral gene expression in a cell or subject comprising 
contacting the cell with a oligonucleotide or a composition 
of the present disclosure , or administering a therapeutically 
effective amount of a oligonucleotide or a composition of the 
present disclosure to a subject in need thereof . The oligo - 
nucleotide may be complementary or hybridize to a portion 
of the target RNA in the virus . 
10169 ] Other embodiments include a method of reducing 
the level of a virus antigen in a subject infected with the 
virus , comprising administering a therapeutically effective 
amount of a oligonucleotide or composition of the present 
disclosure to the subject in need thereof thereby reducing the 
level of the virus antigen in the subject . The oligonucleotide 
may be complementary or hybridize to a portion of the target 
RNA in the virus . 
[ 0170 ] The oligonucleotides and compositions of the pres 
ent disclosure may be used , e . g . , to inhibit or reduce Hepa 
titis B virus ( HBV ) gene expression or inhibit replication of 
a HBV virus or for treatment of a subject having HBV or for 
reducing the viral load of Hepatitis B virus ( HBV ) in a 
subject infected with HBV . In embodiments , the disclosed 
chimeric oligonucleotides are used to induce RNase H 
activity at a target gene . 
[ 0171 ] The oligonucleotides and compositions of the pres 
ent disclosure may be used , e . g . , to compete for a micro 
RNA binding site to HCV RNA thereby inhibiting replica 
tion . 
[ 0172 ] The present disclosure is also directed to methods 
of stabilizing an oligonucleotide for delivery to a subject . 
Stabilization of an oligonucleotide is characterized [ quanti 
fied ] herein as increasing the melting point or temperature , 
T . , of an oligonucleotide . 
[ 0173 ] The disclosed oligonucleotide constructs may be 
administered alone or in combination with one or more 
additional treatments for the targeted ailment . The disclosed 
oligonucleotide constructs may be administered alone or in 
combination with one or more additional treatments for 
HBV infection . In combination therapies , it is understood 
that the oligonucleotide constructs and one or more addi 
tional treatments for HBV infection may be administered 
simultaneously in the same or separate compositions , or 
administered separately , at the same time or sequentially . 
[ 0174 ] In some embodiments , the disclosed oligonucle 
otide constructs are administered in combination with HBV 
replication inhibitors or immune modulator agents or in 
regimens that combine anti - HBV oligonucleotide agents 
with both HBV replication inhibitors and immune modula 
tion agents . In embodiments , the disclosed oligonucleotide 
constructs are administered in combination with standard of 
care treatment for HBV infection . Standard of care treatment 
for HBV infection can include inhibitors of viral polymerase 
such as nucleotide / nucleotide analogs ( e . g . , Lamivudine , 
Telbivudine , Entecavir , Adefovir , Tenofovir , and Clevudine , 
Tenofovir alafenamide ( TAF ) , CMX157 , and AGX - 1009 ) 
and Interferons ( e . g . , Peg - IFN - 2a and IFN - a - 2b , Interferon 
lambda ) . In embodiments , the disclosed oligonucleotide 
constructs are administered in combination with one or more 
oligonucleotides after either simultaneous ( co - administra 
tion ) or sequential dosing . Oligonucleotides can include 
siRNA such as ALN - HBV , ARB - 1467 , ARC - 520 and ARC 

521 , antisense oligonucleotides such as RG6004 ( LNA 
HBV ) , Ionis - HBV Rx and Ionis - HBV - L Rx , miRNA mimics or 
inhibitors , aptamers , steric blockers , saRNA , shRNA , 
immunomodulatory and / or HBsAg release inhibiting such 
as REP 2139 and REP 2165 oligonucleotides . In embodi 
ments , the disclosed oligonucleotide constructs are admin 
istered in combination with one or more antiviral agents 
such as viral replication inhibitors . In embodiments , the 
disclosed oligonucleotide constructs are administered in 
combination with HBV Capsid inhibitors . HBV capsid 
inhibitors can include NVR 3 - 778 , AB - 423 , GLS - 4 , Bayer 
41 - 4109 , HAP - 1 , and AT - 1 . In embodiments , the disclosed 
oligonucleotide constructs are administered in combination 
with one or more immunomodulators such as TLR agonists . 
TLR agonists can include GS - 9620 , ARB - 1598 , ANA975 , 
RG7795 ( ANA773 ) , MEDI9197 , PF - 3512676 , and IMO 
2055 . In embodiments , the disclosed oligonucleotide con 
structs are administered in combination with HBV vaccines . 
HBV vaccines can include Heplislav , ABX203 , and INO 
1800 . In embodiments , the disclosed oligonucleotide con 
structs are administered in combination 
[ 0175 ] Some embodiments include inhibition of HBV 
gene expression in a cell or subject comprising contacting 
the cell with an oligonucleotide or composition of the 
present disclosure , or administering a therapeutically effec 
tive amount of a oligonucleotide or composition of the 
present disclosure to a subject in need thereof . 
0176 ] Some embodiments include the treatment of a 
disease or disorder associated with the expression or activity 
of a HBV gene comprising administering a therapeutically 
effective amount of an oligonucleotide or composition of the 
present disclosure to a subject in need thereof . 
[ 0177 ] Some embodiments include a method for reducing 
the viral load of Hepatitis B virus ( HBV ) in a subject 
infected with HBV comprising administering a therapeuti 
cally effective amount of an oligonucleotide or composition 
of the present disclosure to the subject in need thereof 
thereby reducing the viral load of HBV in the subject . Some 
embodiments also provide methods of reducing the viral 
load of Hepatitis D virus ( HDV ) in a subject infected with 
HDV . 
[ 0178 ] Other embodiments include a method of reducing 
the level of a Hepatitis B virus ( HBV ) antigen in a subject 
infected with HBV comprising administering a therapeuti 
cally effective amount of an oligonucleotide or composition 
of the present disclosure to the subject in need thereof 
thereby reducing the level of the HBV antigen in the subject . 
Some embodiments also provide methods of reducing the 
level of a Hepatitis D virus ( HDV ) antigen in a subject 
infected with HDV . In some embodiments , the HBV antigen 
is HBsAg or HBeAg . 
[ 0179 ] In one embodiment , an oligonucleotide or compo 
sition of the present disclosure targeting HBV is adminis 
tered to a subject having an HBV infection or both and HBV 
and an HDV infection , and / or an HBV - associated disease 
such that the expression of one or more HBV genes , HBV 
ccc DNA levels , HBV antigen levels , HBV viral load levels , 
ALT , and / or AST , e . g . , in a cell , tissue , blood or other tissue 
or fluid of the subject are reduced by at least about 25 % , 
26 % . 27 % . 28 % , 29 % , 30 % , 31 % , 32 % , 33 % , 34 % , 35 % , 
36 % , 37 % , 38 % , 39 % , 40 % , 41 % , 42 % , 43 % , 44 % , 45 % , 
46 % , 47 % , 48 % , 49 % , 50 % , 51 % , 52 % , 53 % , 54 % , 55 % , 
56 % , 57 % , 58 % , 59 % , 60 % , 61 % , 62 % , 62 % , 64 % , 65 % , 
66 % , 67 % , 68 % , 69 % , 70 % , 71 % , 72 % , 73 % , 74 % , 75 % , 
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76 % , 77 % , 78 % , 79 % , 80 % , 81 % , 82 % , 83 % , 84 % , 85 % 
86 % , 87 % , 88 % , 89 % , 90 % , 91 % 92 % 93 % , 94 % , 95 % , 
96 % , 97 % , 98 % , or at least about 99 % or more , or values 
between two of these numbers , upon administration to the 
subject of the oligonucleotide or composition of the present 
disclosure . In some embodiments , the HBV antigen levels 
are decreased by the previously recited amount . In some 
embodiments the antigen is HBsAg or HBeAg . In some 
embodiments , the HBV viral load levels are decreased by 
the previously recited amount . 
[ 0180 ] In one embodiment , a oligonucleotide or compo 
sition of the present disclosure targeting HBV is adminis 
tered to a subject having an HBV infection or both and HBV 
and an HDV infection , and / or an HBV - associated disease 
such that the level of anti - HBV antibodies , e . g . , in a cell , 
tissue , blood or other tissue or fluid of the subject are 
increased by at least about 25 % , 26 % , 27 % , 28 % , 29 % , 
30 % , 31 % , 32 % , 33 % , 34 % , 35 % , 36 % , 37 % , 38 % , 39 % , 
40 % , 41 % , 42 % , 43 % , 44 % , 45 % , 46 % , 47 % , 48 % , 49 % , 
50 % , 51 % , 52 % , 53 % , 54 % , 55 % , 56 % , 57 % , 58 % , 59 % . 
60 % , 61 % , 62 % , 62 % , 64 % , 65 % , 66 % , 67 % , 68 % , 69 % , 
70 % , 71 % , 72 % , 73 % , 74 % , 75 % , 76 % , 77 % , 78 % , 79 % , 
80 % , 81 % , 82 % , 83 % , 84 % , 85 % , 86 % , 87 % , 88 % , 89 % , 
90 % , 91 % 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or at 
least about 99 % or more , or values between two of these 
numbers , when the an oligonucleotide or composition of the 
present disclosure is administered to the subject . 
[ 0181 ] Administration of the oligonucleotide or composi 
tion of the present disclosure according to the methods and 
uses of the disclosure may result in a reduction of the 
severity , signs , symptoms , and / or markers of such diseases 
or disorders in a patient with an HBV infection or both and 
HBV and an HDV infection , and / or HBV - associated disease . 
By " reduction " in this context is meant a statistically sig 
nificant decrease in such level . The reduction can be , for 
example , at least about 5 % , 10 % , 15 % , 20 % , 25 % , 30 % , 
35 % , 40 % , 45 % , 50 % , 55 % , 60 % , 65 % , 70 % , 75 % , 80 % , 
85 % , 90 % , 95 % , or about 100 % , or values between two of 
these numbers . 
[ 0182 ] The amount of an oligonucleotide or composition 
of the present disclosure may be determined by a medical 
professional . The daily dosage of the products may be varied 
over a wide range from 0 . 001 to 1 , 000 mg per adult human 
per day , or any range therein . For oral administration , the 
compositions are preferably provided in the form of tablets 
containing , 0 . 01 , 0 . 05 , 0 . 1 , 0 . 5 , 1 . 0 , 2 . 5 , 5 . 0 , 10 . 0 , 15 . 0 , 25 . 0 , 
50 . 0 , 100 , 150 , 200 , 250 , and 500 milligrams of the active 
ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated . An effective amount of the drug is 
ordinarily supplied at a dosage level of from about 0 . 01 
mg / kg to about 100 mg / kg of body weight per day , or any 
range therein . Preferably , the range is from about 0 . 01 to 
about 50 . 0 mg / kg of body weight per day , or any range 
therein . More preferably , from about 0 . 01 to about 10 . 0 
mg / kg of body weight per day , or any range therein . More 
preferably , from about 0 . 01 to about 1 . 0 mg / kg of body 
weight per day , or any range therein . The oligonucleotides 
may be administered on a regimen of 1 to 4 times per day . 
For example , the oligonucleotides of the present disclosure 
may be administered at one or more doses of from about 0 . 1 
mg / kg to about 100 mg / kg . For example , the disclosed 
oligonucleotides may be administered at a dose of about 0 . 1 , 
0 . 2 , 0 . 3 , 0 . 4 , 0 . 5 , 0 . 6 , 0 . 7 , 0 . 8 , 0 . 9 , 1 , 1 . 1 , 1 . 2 , 1 . 3 , 1 . 4 , 1 . 5 , 
1 . 6 , 1 . 7 , 1 . 8 , 1 . 9 , 2 , 2 . 1 , 2 . 2 , 2 . 3 , 2 . 4 , 2 . 5 , 2 . 6 , 2 . 7 , 2 . 8 , 2 . 9 , 

3 , 3 . 1 , 3 . 2 , 3 . 3 , 3 . 4 , 3 . 5 , 3 . 6 , 3 . 7 , 3 . 8 , 3 . 9 , 4 , 4 . 1 , 4 . 2 , 4 . 3 , 4 . 4 , 
4 . 5 , 4 . 6 , 4 . 7 , 4 . 8 , 4 . 9 , 5 , 5 . 1 , 5 . 2 , 5 . 3 , 5 . 4 , 5 . 5 , 5 . 6 , 5 . 7 , 5 . 8 , 
5 . 9 , 6 , 6 . 1 , 6 . 2 , 6 . 3 , 6 . 4 , 6 . 5 , 6 . 6 , 6 . 7 , 6 . 8 , 6 . 9 , 7 , 7 . 1 , 7 . 2 , 7 . 3 , 
7 . 4 , 7 . 5 , 7 . 6 , 7 . 7 , 7 . 8 , 7 . 9 , 8 , 8 . 1 , 8 . 2 , 8 . 3 , 8 . 4 , 8 . 5 , 8 . 6 , 8 . 7 , 
8 . 8 , 8 . 9 , 9 , 9 . 1 , 9 . 2 , 9 . 3 , 9 . 4 , 9 . 5 , 9 . 6 , 9 . 7 , 9 . 8 , 9 . 9 , 10 , 10 . 5 , 
11 , 11 . 5 , 12 , 12 . 5 , 13 , 13 . 5 , 14 , 14 . 5 , 15 , 15 . 5 , 16 , 16 . 5 , 17 , 
17 . 5 , 18 , 18 . 5 , 19 , 19 . 5 , 20 , 20 . 5 , 21 , 21 . 5 , 22 , 22 . 5 , 23 , 23 . 5 , 
24 , 24 . 5 , 25 , 25 . 5 , 26 , 26 . 5 , 27 , 27 . 5 , 28 , 28 . 5 , 29 , 29 . 5 , 30 , 
31 , 32 , 33 , 34 , 34 , 35 , 36 , 37 , 38 , 39 , 40 , 41 , 42 , 43 , 44 , 45 , 
46 , 47 , 48 , 49 , 50 , 55 , 60 , 65 , 70 , 75 , 80 , 85 , 90 , 95 or about 
100 mg / kg . Values and ranges intermediate to the recited 
values are also intended to be part of this disclosure . These 
values may apply to intravenous infusion and / or subcutane 
ous delivery . Other forms of delivery described herein may 
also be administered at these doses . The dosages may be 
varied depending upon the requirement of the patients , the 
severity of the condition being treated and the oligonucle 
otides being employed . The use of either daily administra 
tion or post - periodic dosing may be employed . 
[ 0183 ] The oligonucleotides of the present disclosure can 
be administered by intravenous infusion over a period of 
time , such as over a 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 
17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , or about a 25 minute period . 
The administration may be repeated , for example , on a 
regular basis , such as weekly , biweekly ( i . e . , every two 
weeks ) for one month , two months , three months , four 
months , or longer . After an initial treatment regimen , the 
treatments can be administered on a less frequent basis . For 
example , after administration weekly or biweekly for three 
months , administration can be repeated once per month , for 
six months or a year or longer . 
10184 ] The oligonucleotides of the present disclosure also 
can be administered by subcutaneous delivery . The admin 
istration may be repeated , for example , on a regular basis , 
such as weekly , biweekly ( i . e . , every two weeks ) for one 
month , two months , three months , four months , or longer . 
After an initial treatment regimen , the treatments can be 
administered on a less frequent basis . For example , after 
administration weekly or biweekly for three months , admin 
istration can be repeated once per month , for six months or 
a year or longer . 
[ 0185 ] Efficacy of treatment or prevention of disease can 
be assessed , for example by measuring disease progression , 
disease remission , symptom severity , reduction in pain , 
quality of life , dose of a medication required to sustain a 
treatment effect , level of a disease marker or any other 
measurable parameter appropriate for a given disease being 
treated or targeted for prevention . It is well within the ability 
of one skilled in the art to monitor efficacy of treatment or 
prevention by measuring any one of such parameters , or any 
combination of parameters . For example , efficacy of treat 
ment of CHB may be assessed , for example , by periodic 
monitoring of viral load and transaminase levels . Compari 
son of the later readings with the initial readings provides an 
indication of whether the treatment is effective . 

4 . Definitions 
[ 0186 ] It is to be understood that the terminology used 
herein is for the purpose of describing particular embodi 
ments only and is not intended to limit the scope of the 
present invention . The following definitions shall apply 
unless otherwise indicated . 
[ 0187 ] The terms “ complementary ” or “ complementarity ” 
as used herein with reference to polynucleotides ( i . e . , a 
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sequence of nucleotides such as an oligonucleotide or a 
target nucleic acid ) refer to the base - pairing rules . The 
complement of a nucleic acid sequence as used herein refers 
to an oligonucleotide which , when aligned with the nucleic 
acid sequence such that the 5 ' end of one sequence is paired 
with the 3 ' end of the other , is in " antiparallel association . ” 
For example , the sequence “ 5 ' - A - G - T - 3 " is complementary 
to the sequence “ 3 ' - T - C - A - 5 . ” Certain bases not commonly 
found in naturally occurring nucleic acids may be included 
in the nucleic acids described herein . These include , for 
example , inosine , 7 - deazaguanine , Locked Nucleic Acids 
( LNA ) , and Peptide Nucleic Acids ( PNA ) . Complementarity 
need not be perfect ; stable duplexes may contain mis 
matched base pairs , degenerative , or unmatched bases . 
Those skilled in the art of nucleic acid technology can 
determine duplex stability empirically considering a number 
of variables including , for example , the length of the oligo 
nucleotide , base composition , and sequence of the oligo 
nucleotide , ionic strength , and incidence of mismatched base 
pairs . A complement sequence can also be an RNA sequence 
complementary to the DNA sequence or its complement 
sequence , and can also be a cDNA . 
[ 0188 ] The term “ hybridize ” as used herein refers to a 
process where two substantially complementary nucleic acid 
strands ( at least about 65 % complementary over a stretch of 
at least 14 to 25 nucleotides , at least about 75 % , or at least 
about 90 % complementary ) anneal to each other under 
appropriately stringent conditions to form a duplex or het 
eroduplex through formation of hydrogen bonds between 
complementary base pairs . Hybridizations are typically , and 
preferably , conducted with probe - length nucleic acid mol 
ecules , preferably 15 - 100 nucleotides in length , more pref 
erably 18 - 50 nucleotides in length . Nucleic acid hybridiza 
tion techniques are well known in the art . See , e . g . , 
Sambrook , et al . , 1989 , Molecular Cloning : A Laboratory 
Manual , Second Edition , Cold Spring Harbor Press , Plain 
view , N . Y . Hybridization and the strength of hybridization 
( i . e . , the strength of the association between the nucleic 
acids ) is influenced by such factors as the degree of comple 
mentarity between the nucleic acids , stringency of the con 
ditions involved , and the thermal melting point ( T ) of the 
formed hybrid . Those skilled in the art understand how to 
estimate and adjust the stringency of hybridization condi 
tions such that sequences having at least a desired level of 
complementarity will stably hybridize , while those having 
lower complementarity will not . For examples of hybrid 
ization conditions and parameters , see , e . g . , Sambrook , et 
al . , 1989 , Molecular Cloning : A Laboratory Manual , Sec 
ond Edition , Cold Spring Harbor Press , Plainview , N . Y . ; 
Ausubel , F . M . et al . 1994 , Current Protocols in Molecular 
Biology , John Wiley & Sons , Secaucus , N . J . In some 
embodiments , specific hybridization occurs under stringent 
hybridization conditions . An oligonucleotide or polynucle 
otide ( e . g . , a probe or a primer ) that is specific for a target 
nucleic acid will “ hybridize " to the target nucleic acid under 
suitable conditions . 
10189 ] The term “ stringent hybridization conditions ” as 
used herein refers to hybridization conditions at least as 
stringent as the following : hybridization in 50 % formamide , 
5xSSC , 50 mM NaH2PO4 , PH 6 . 8 , 0 . 5 % SDS , 0 . 1 mg / mL 
sonicated salmon sperm DNA , and 5xDenhart ' s solution at 
42° C . overnight ; washing with 2xSSC , 0 . 1 % SDS at 45° C . ; 
and washing with 0 . 2xSSC , 0 . 1 % SDS at 45° C . In another 
example , stringent hybridization conditions should not allow 

for hybridization of two nucleic acids , which differ over a 
stretch of 20 contiguous nucleotides by more than two bases . 
[ 0190 ] The term “ substantially complementary ” as used 
herein means that two sequences hybridize under stringent 
hybridization conditions . The skilled artisan will understand 
that substantially complementary sequences need not 
hybridize along their entire length . In particular , substan 
tially complementary sequences may comprise a contiguous 
sequence of bases that do not hybridize to a target sequence , 
positioned 3 ' or 5 ' to a contiguous sequence of bases that 
hybridize under stringent hybridization conditions to a target 
sequence . 
[ 0191 ] “ Pharmaceutically acceptable ” refers to a material 
that is not biologically or otherwise undesirable , i . e . , the 
material may be incorporated into a pharmaceutical compo 
sition administered to a patient without causing any unde 
sirable biological effects or interacting in a deleterious 
manner with any of the other components of the composition 
in which it is contained . When the term " pharmaceutically 
acceptable ” is used to refer to a pharmaceutical carrier or 
excipient , it is implied that the carrier or excipient has met 
the required standards of toxicological and manufacturing 
testing or that it is included on the Inactive Ingredient Guide 
prepared by the U . S . and Drug administration . 
[ 0192 ] “ Constructs ” of the oligonucleotides can refer to an 
oligonucleotide of the present disclosure and , e . g . , ( 1 ) a 
conjugated moiety , such as those described herein ( such as 
targeting moieties ) or ( 2 ) domains of modified / unmodified 
nucleotides , such as in some chimeric oligonucleotides . 
[ 0193 ] " Chimeric oligonucleotide ” refers to an oligo 
nucleotide having more than one domain , for example , as 
exemplified by Formulae ( VI ) and ( VII ) . The chimeric 
oligonucleotide may include additional components , e . g . , a 
ligand - targeting group or a pharmacophore or additional 
nucleotides , linkers , etc . 
[ 01941 . “ Modified nucleoside ” refers to a nucleoside hav 
ing , independently , a modified sugar moiety and / or modified 
nucleobase . It is understood that nucleosides can be linked 
through intersubunit linkages , such as phosphodiester inter 
subunit linkages , thiophosphate intersubunit linkages , phos 
phoramidate intersubunit linkages , and thiophosphorami 
date intersubunit linkages “ Modified nucleotides ” may refer 
to a nucleoside and intersubunit linkage together . 
f01951 “ Unmodified ” or “ natural ” nucleobases include the 
purine bases adenine ( A ) and guanine ( G ) , and the pyrimi 
dine bases thymine ( T ) , cytosine ( C ) and uracil ( U ) . “ Modi 
fied nucleobases ” include other synthetic and natural nucle 
obases such as 5 - methylcytosine ( 5 - me - C ) , 
5 - hydroxymethyl cytosine , xanthine , hypoxanthine , 
2 - aminoadenine , 6 - methyl and other alkyl derivatives of 
adenine and guanine , 2 - propyl and other alkyl derivatives of 
adenine and guanine , 2 - thiouracil , 2 - thiothymine and 2 - thio 
cytosine , 5 - halouracil and cytosine , 5 - propynyl ( C = C 
CH , ) uracil and cytosine and other alkynyl derivatives of 
pyrimidine bases , 6 - azo uracil , cytosine and thymine , 5 - ura 
cil ( pseudouracil ) , 4 - thiouracil , 8 - halo , 8 - amino , 8 - thiol , 
8 - thioalkyl , 8 - hydroxyl and other 8 - substituted adenines and 
guanines , 5 - halo particularly 5 - bromo , 5 - trifluorometltyl 
and other 5 - substituted uracils and cytosines , 7 - methylgua 
nine and 7 - methyladenine , 2 - F - adenine , 2 - amino - adenine , 
8 - azaguanine and 8 - azaadenine , 7 - deazaguanine and 
7 - deazaadenine and 3 - deazaguanine and 3 - deazaadenine . 
Further modified nucleobases include tricyclic pyrimidines 
such as phenoxazine cytidine ( 1H - pyrimido [ 5 , 4 - b ] [ 1 , 4 ] ben 
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zoxazin - 2 ( 3H ) - one ) , phenothiazine cytidine ( 1H - pyrimido 
[ 5 , 4 - b ] [ 1 , 4 ] benzothiazin - 2 ( 3H ) - one ) , G - clamps such as a 
substituted phenoxazine cytidine ( e . g . 9 - ( 2 - am - oelhoxy ) - H 
pyrimido [ 5 , 4 - b ] [ 1 , 4 ] benzoxazin - 2 ( 3H ) - one ) , carbazole 
cytidine ( 2H - pyrimido [ 4 , 5 - b ] indol - 2 - one ) , pyridoindole 
cytidine ( H - pyrido [ 3 , 2 , 5 ] pyrrolo [ 2 , 3 - d ] pyrimidin - 2 - one ) . 
Modified nucleobases may also include those in which the 
purine or pyrimidine base is replaced with other hetero 
cycles , for example 7 - deaza - adenine , 7 - deazaguanosine , 
2 - aminopyridine , and 2 - pyridone . 
[ 0196 ] In some embodiments , the modified nucleobase is 
selected from the group consisting of 5 - methylcytosine , 
2 , 6 - diaminopurine , 5 - methyluracil , and a g - clamp . In some 
embodiments , the g - clamp is 

OCH CH2NH2 
NH 

[ 0197 ] “ Ligand targeting group ” refers to a moiety that 
promotes delivery of the oligonucleotide to HBV infected 
hepatocytes through receptor binding . These groups include 
“ receptor targeting ligands , " such as GalNAc and Choles 
terol , which target cell surface receptor ASGPR and LDL 
receptor on cell surfaces , respectively . Other receptor tar 
geting ligands that target these receptors on cell surfaces are 
also within the scope of this term . 
[ 0198 ) “ Pharmacophore ” refers to an oligonucleotide drug 
sequence that interacts HBV DNA or RNA molecules within 
HBV / HDV or HBV - infected cells and triggers antiviral 
responses . 
[ 0199 ] “ Conformationally restricted nucleoside ” refers to 
nucleosides having a bridged or bicyclic sugar structure 
wherein the conformation of the nucleoside may be fixed in 
a particular configuration . For example , conformationally 
restricted nucleosides include those with fixed Cz ' - endo 
sugar puckering . Exemplary embodiments include bridged 
nucleic acids ( BNAS ) , e . g . , 2 ' , 4 ' - BNA nucleosides such as 
a - L - Methyleneoxy ( 4 ' - CH , — 0 - 2 ' ) LNA , B - D - Methylene 
oxy ( 4 ' - CH2 – 0 - 2 ' ) LNA , Ethyleneoxy ( 4 ' - ( CH2 ) 2 - 0 - 2 ' ) 
ENA , 2 ' , 4 ' - BNANCINH ] , 2 ' , 4 ' - BNANCINMe ] , 2 ' , 4 ' - BNANC 
[ NBn ] , aminooxy ( 4 ' - CH2 - 0 — N ( R ) - 2 ' ) BNA , and 
oxyamino ( 4 ' - CH2 - N ( R ) - 0 - 2 ' ) BNA . Other exemplary 
BNA structures include but are not limited to , oligonucle 
otides having at least one bridge between the 4 ' and the 2 ' 
position of the sugar wherein each of the bridges indepen 
dently comprises 1 or from 2 to 4 linked groups indepen 
dently selected from [ C ( R1 ) ( R2 ) ] n - , - C ( R1 ) = C ( R2 ) — , 
- C = NR ) , C ( O ) - , - C = S ) — , 0 % , SiR , ) 2 , 
- S ( O ) , and — N ( R1 ) ; wherein : x is 0 , 1 , or 2 ; n is 1 , 

2 , 3 , or 4 ; each R and R , is , independently , H , a protecting 
group , hydroxyl , C , - C12 alkyl , substituted C , - C12 alkyl , 
C2 - C1zalkenyl , substituted C2 - C12 alkenyl , C2 - C12 alkynyl , 
substituted C2 - C12 alkynyl , C5 - C20 aryl , substituted C5 - C20 
aryl , a heterocycle radical , a substituted heterocycle radical , 
heteroaryl , substituted heteroaryl , C5 - C , alicyclic radical , 

substituted C5 - C , alicyclic radical , halogen , OJ , NJ J2 , SJ1 , 
N3 , COOJ1 , acyl ( CEO ) — H ) , substituted acyl , CN , sul 
fonyl ( S ( O ) 2 - J1 ) , or sulfoxyl ( S ( O ) - J1 ) ; and each J , and 
Jy is , independently , H , C , - C12 alkyl , substituted C , - C12 
alkyl , C2 - C12 alkenyl , substituted C2 - C?zalkenyl , C2 - C12 
alkynyl , substituted C2 - C12 alkynyl , Cz - C20 aryl , substituted 
C3 - C20 aryl , acyl ( CEO ) H ) , substituted acyl , a hetero 
cycle radical , a substituted heterocycle radical , C1 - C12 
aminoalkyl , substituted C , - C12 aminoalkyl or a protecting 
group . Certain BNAs have been prepared and disclosed in 
the patent literature as well as in scientific literature ( see for 
example : issued U . S . Pat . Nos . 7 , 053 , 207 ; 6 , 268 , 490 ; 6 , 770 , 
748 ; 6 , 794 , 499 ; 7 , 034 , 133 ; 6 , 525 , 191 ; 7 , 696 , 345 ; 7 , 569 , 
575 ; 7 , 314 , 923 ; 7 , 217 , 805 ; and 7 , 084 , 125 , hereby incorpo 
rated by reference herein in their entirety . 
“ Conformationally restricted nucleotide ” refers to confor 
mationally restricted nucleosides linked through an inter 
subunit linkage . 
[ 0200 ] In some embodiments , the conformationally 
restricted nucleoside is selected from optionally substituted 
LNA or optionally substituted ENA . The optionally substi 
tuted LNA or ENA may be substituted by an alkyl moiety , 
for example a methyl or ethyl on one of the _ CH 
moieties . 
[ 0201 ) “ Inhibiting expression ” refers to a reduction or 
blockade of the expression or activity and does not neces 
sarily indicate a total elimination of expression or activity . 
[ 0202 ] “ Inhibiting replication of a virus ” refers to reduc 
tion or blockade of the replication of a virus and does not 
necessarily indicate a total elimination of replication of the 
virus . 
[ 0203 ] “ Subject ” refers to mammals and includes humans 
and non - human mammals . In some embodiments , the sub 
ject is a human , such as an adult human . 
[ 0204 ] “ Treating ” or “ treatment of a disease in a subject 
refers to ( 1 ) preventing the disease from occurring in a 
subject that is predisposed or does not yet display symptoms 
of the disease ; ( 2 ) inhibiting the disease or arresting its 
development ; or ( 3 ) ameliorating or causing regression of 
the disease . 
[ 02051 “ Therapeutically effective amount " means an 
amount of a pharmaceutical agent that provides a therapeutic 
benefit to a subject . 
[ 0206 ] “ Pharmaceutically acceptable salt ” means physi 
ologically and pharmaceutically acceptable salts of the com 
pounds of the present disclosure , i . e . , salts that retain the 
desired biological activity of the parent oligonucleotidel 
compound and do not impart undesired toxicological effects 
thereto . 
[ 0207 ] The following abbreviations are used in this dis 
closure . 2 - H ( deoxyribose ) nucleosides are referred to by an 
uppercase letter corresponding to the nucleobase , e . g . , A , C , 
G , and T . 2 - OH ( ribose ) nucleosides are referred to by a 
lowercase r and an uppercase letter corresponding to the 
nucleobase , e . g . , rA , rC , rG , and rU . 2 - O - Me nucleosides 
are referred to by a lowercase m and an uppercase letter 
corresponding to the nucleobase , e . g . , mA , mC , mG and 
mU . 2 ' - MOE nucleosides are referred to by a lowercase 
“ moe ” and an uppercase letter corresponding to the nucle 
obase , e . g . , moeA , moeC , moeG and moeU . 2 ' - ribo - F 
nucleosides are referred to by a lowercase “ f ” and an 
uppercase letter corresponding to the nucleobase , e . g . , fA , 
fC , fG and fU . 2 ' - arabino - F nucleosides are referred to by a 
lowercase " af " and an uppercase letter corresponding to the 
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nucleobase , e . g . , afA , afC , afG and afU . mA * is 3 ' - amino 
2 ' - OMe - 2 , 6 - Diaminopurine . A * is 3 ' - amino - 2 ' - deoxy - 2 , 6 
Diaminopurine . fA * is 3 ' - amino - 2 ' - F - 2 , 6 - Diaminopurine . 
LNA nucleosides are referred to by an “ L ” and an uppercase 
letter corresponding to the nucleobase , e . g . , LA , LC , LG , LT . 
[ 0208 ] For the backbone or intersubunit linkages of the 
nucleotides , phosphodiester intersubunit linkages are 
referred to as “ PO ” or are generally not included in sequence 
details ; thiophosphate intersubunit linkages are abbreviated 
as lowercase " ps ” ; phosphoramidate intersubunit linkages 
are abbreviated as lowercase “ np ” ; and thiophosphoramidate 
intersubunit linkages are abbreviated as lowercase “ nps . " 
[ 0209 ] N3 ' > P5 ' refers to modified nucleotides having 
intersubunit linkages where the 3 ' moiety contains N ( e . g . , 
NH ) and is linked through a P . For example , the following 
structure has a N3 ' - > P5 ' linkage : 

the lower limit unless the context clearly dictates otherwise , 
between the upper and lower limit of that range and any 
other stated or intervening value in that stated range , is 
encompassed within the invention . The upper and lower 
limits of these smaller ranges may independently be 
included in the smaller ranges and are also encompassed 
within the invention , subject to any specifically excluded 
limit in the stated range . Where the stated range includes one 
or both of the limits , ranges excluding either or both of those 
included limits are also included in the invention . 
[ 0214 ] This disclosure is not limited to particular embodi 
ments described , as such may vary . It is also to be under 
stood that the terminology used herein is for the purpose of 
describing particular embodiments only , and is not intended 
to be limiting , since the scope of the present invention will 
be limited only by the appended claims . 
[ 0215 ] As will be apparent to those of skill in the art upon 
reading this disclosure , each of the individual embodiments 
described and illustrated herein has discrete components and 
features which may be readily separated from or combined 
with the features of any of the other several embodiments 
without departing from the scope or spirit of the present 
invention . Any recited method can be carried out in the order 
of events recited or in any other order that is logically 
possible . 
[ 0216 ] All publications and patents cited in this specifi 
cation are herein incorporated by reference as if each indi 
vidual publication or patent were specifically and individu 
ally indicated to be incorporated by reference and are 
incorporated herein by reference to disclose and describe the 
methods and / or materials in connection with which the 
publications are cited . The citation of any publication is for 
its disclosure prior to the filing date and should not be 
construed as an admission that the present invention is not 
entitled to antedate such publication by virtue of prior 
invention . Further , the dates of publication provided may be 
different from the actual publication dates that may need to 
be independently confirmed . 

mun 
B 

O = P - W 

marine 

5 . Examples 

[ 0210 ] It is noted that , as used herein and in the appended 
claims , the singular forms “ a ” , “ an ” , and “ the ” include plural 
referents unless the context clearly dictates otherwise . It is 
further noted that the claims may be drafted to exclude any 
optional element . As such , this statement is intended to serve 
as antecedent basis for use of such exclusive terminology as 
“ solely ” , “ only " and the like in connection with the recita 
tion of claim elements , or use of a " negative " limitation . 
0211 ] The term “ about ” will be understood by persons of 

ordinary skill in the art and will vary to some extent 
depending upon the context in which it is used . If there are 
uses of the term which are not clear to persons of ordinary 
skill in the art given the context in which it is used , " about ” 
will mean up to plus or minus 10 % of the particular term . 
Certain ranges are presented herein with numerical values 
being preceded by the term “ about ” . The term “ about ” is 
used herein to provide literal support for the exact number 
that it precedes , as well as a number that is near to or 
approximately the number that the term precedes . In deter 
mining whether a number is near to or approximately a 
specifically recited number , the near or approximating unre 
cited number may be a number , which , in the context in 
which it is presented , provides the substantial equivalent of 
the specifically recited number . 
[ 0212 ] It is also to be appreciated that the various modes 
of treatment or prevention of the diseases or conditions 
described herein are intended to mean “ substantial , ” which 
includes total but also less than total treatment or prevention , 
and wherein some biologically or medically relevant result 
is achieved . The treatment may be a continuous prolonged 
treatment for a chronic disease or a single , or few time 
administrations for the treatment of an acute condition . 
10213 ] . Where a range of values is provided , it is under - 
stood that each intervening value , to the tenth of the unit of 

[ 0217 ] The following examples illustrate certain embodi 
ments of the present disclosure to aid the skilled person in 
practicing the disclosure . Accordingly , the examples are in 
no way considered to limit the scope of the disclosure . 
[ 0218 ] Methods of Making 
[ 0219 ] All the monomers were dried in vacuum desiccator 
with desiccants ( KOH and P205 , RT 24 h ) . Synthesis solid 
supports ( CPG ) attached to the first 5 ' residue were obtained 
from commercially available sources . All other synthesis 
reagents and solvents were obtained from commercially 
available sources and used as such . The chemicals and 
solvents for post synthesis workflow were purchased from 
commercially available sources and used without any puri 
fication or treatment . Solvent ( Acetonitrile ) and solutions 
( amidite and activator ) were stored over molecular sieves 
during synthesis . 
[ 0220 ] The control , nuclease stabilized , 3 ' - cholesterol , 
3 ' - Tocopherol and 3 - GalNAc conjugated antisense oligo 
nucleotides used in this study are shown , e . g . , in Tables 
10 - 13 . The antisense oligonucleotides were synthesized on 
an ABI - 394 synthesizer using the standard 93 - step cycle 
written by the manufacturer . The solid support was con 
trolled pore glass and the monomers contained standard 
protecting groups . Each oligonucleotide was individually 
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synthesized using commercially available 5 ' - 0 - ( 4 , 4 - dime - 
thoxytrityl ) - 3 - 0 - ( 2 - cyanoethyl - N , N - diisopropyl ) DNA and 
or 2 - O - Me phosphoramidite monomers of 6 - N - benzoylad 
enosine ( AB ) , 4 - N - acetylcytidine ( C4 ) , 2 - N - isobutyryl 
guanosine ( GiBu ) , and Thymidine ( T ) , according to standard 
solid phase oligonucleotide synthesis protocols . The phos 
phoramidites were purchased from commercially available 
sources . The 2 ' - O - Me - 2 , 6 , diaminopurine phosphoramidite 
was purchased from commercially available sources . The 
DDTT ( ( dimethylamino - methylidene ) amino ) - 3H - 1 , 2 , 4 
dithiazaoline - 3 - thione was used as the sulfur - transfer agent 
for the synthesis of oligoribonucleotide phosphorothioates . 
Modified oligonucleotides were obtained using an extended 
coupling of 0 . 1M solution of phosphoramidite in CH , CN in 
the presence of 5 - ( ethylthio ) - 1H - tetrazole activator to a solid 
bound oligonucleotide followed by standard capping , oxi 
dation and deprotection . The stepwise coupling efficiency of 
all modified phosphoramidites was more than 98 % . Oligo 
nucleotide - bearing solid supports were heated with aqueous 
ammonia / ethanol ( 3 : 1 ) solution at 55° C . for 8 h to deprotect 
the base labile protecting groups . 
[ 0221 ] The cholesterol and tocopherol conjugated oligo 
nucleotides were obtained by starting solid phase synthesis 

on cholesterol and Tocopherol support attach on TEG linker 
and final coupling of the phosphoramidite to the support 
bound oligonucleotide . The GalNAc conjugated ASOs were 
synthesized from a hydroxyprolinol - GalNAc solid support . 
GalNAc was tethered to trans - 4 - hydroxyprolinol via a 
6 - aminohexanoate linkage to obtain a hydroxyprolinol - Gal 
NAc moiety that was subsequently attached to a function 
alized control pore glass ( CPG ) to obtain the solid support . 
[ 0222 ] The unconjugated and GalNAc modified oligo 
nucleotides were purified by anion - exchange HPLC . The 
buffers were 20 mM sodium phosphate in 10 % CH , CN , PH 
8 . 5 ( buffer A ) and 20 mM sodium phosphate in 10 % 
CH2CN , 1 . 8 M NaBr , pH 8 . 5 ( buffer B ) . Fractions contain 
ing full - length oligonucleotides were pooled , desalted and 
lyophilized . 
[ 0223 ] The cholesterol and tocopherol conjugated 
sequences were purified by high - performance liquid chro 
matography ( HPLC ) on an in - house packed RPC - Source15 
reverse - phase column . The buffers were 20 mM NOAc in 
10 % CH , CN ( buffer A ) and 20 mM NOAc in 70 % CH2CN 
( buffer B ) . Analytical HPLC and ES LC - MS established the 
integrity of the oligonucleotides . 
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- continued Synthesis of Phosphoramidate ( NP ) and 
Thiophosphoramidate ( NPS ) Modified 

Oligonucleotides 

?? 

N 

NC . 

11 

[ 0224 ] The NP and NPS modified oligonucleotides were 
synthesized on an ABI - 394 synthesizer using the 93 - step 
cycle written with modifications to deblock , coupling and 
wait steps . The solid support was 3 ' - NHTr - 5 ' - LCAA - CPG . 
Each oligonucleotide was individually synthesized using 
3 ' - NH - Tr - 5 ' - 0 - ( 2 - cyanoethyl - N , N - diisopropyl ) DNA phos 
phoramidite monomers of 6 - N - benzoyladenosine ( ABZ ) , 
4 - N - Benzylcytidine ( CB2 ) , 2 - N - isobutyrylguanosine ( GiB ) , 
and Thymidine ( T ) , according to standard solid phase phos 
phoramidite chemistry protocols by using the procedure 
described in Nucleic Acids Research , 1995 , Vol . 23 , No . 14 
2661 - 2668 . 

TrHN 

3 - NHTr - T 

B * 

TrHN 
B * = A , C , G or T 

3 ' - NHTr - DNA Building Blocks for Oligomer 
Synthesis 

[ 0225 ] The 2 ' - F 3 ' - NH - MMTr - 5 ' - O - ( 2 - cyanoethyl - N , N 
diisopropyl ) Uridine ( U ) and 4 - N - benzoylcytidine ( CB2 ) 
phosphoramidite monomers ) were synthesized by using the 
procedure described in Nucleic Acids Research , 1996 , Vol . 
24 , No . 15 , 2966 - 2973 

NC 
> 1111 

TrHN 

3 ' - NHTr - dA ( Bz ) 

N 
N 

NC 

111111 11111 MMTrHN 

3 ' - NHTr - dG ( iBu ) 3 ' - NHMMTr - 2 ' - F - C ( Bz ) 

H 
?? 

?? 

1111 MMTrHN 
3 ' - NHMMTr - 2 ' - FU 

NC 11111 * TrHN 

3 ' - NHTr - dC ( Bz ) 

[ 0226 ] 2 ' - F 3 ' - NH - MMTr - 5 ' - 0 - ( 2 - cyanoethyl - N , N - diiso 
propyl ) 6 - N - benzoyladenosine ( ABZ ) , 2 - N - isobutyryl 
guanosine ( GiB ) , were synthesized as the procedure 
described below 
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